Health and well-being in relation to high density living in Hong Kong by Millar, Sheelagh Ellen
HEALTH AND WELL-BEING IN RELATION TO
HIGH DENSITY LIVING IN HONG KONG
by Sheelagh Ellen Millar
a thesis submitted for the degree of 
Doctor of Philosophy at the Australian 
National University, Canberra.
April, 1976.
The contents of this thesis, except 
as described in the acknowledgements and 
as listed in the references, are entirely 
my own work.
d'
CONTENTS
Page
ACKNOWLEDGEMENTS I
ABSTRACT IV
LIST OF TABLES X
LIST OF FIGURES AND MAPS XIII
INTRODUCTION 1
I. REVIEW OF THE LITERATURE 14
HIGH POPULATION DENSITY AS A STIMULUS
FOR POPULATION-CONTROLLING MECHANISMS 18
density-dependent population regulation 
in animals 19
biotic mechanisms of population control 
in the human species 25
OTHER EFFECTS OF HIGH POPULATION DENSITY 28
"crowding stress' in animals 30
mortality rates in human settlements 34
infectious diseases 36
physiological responses to short­
term "crowding" 38
social behavioural responses 40
migration 44
interpersonal interaction 45
social disorder 46
psychic stress and maladjustment 48
concepts of "crowding" 55
social differentiation 59
cultural effects, values 61
summary 65
Page
II. CONCEPTUAL MODEL 68
HYPOTHESES CONCERNING RELATIONSHIPS
BETWEEN HIGH PHYSICAL DENSITY AND
BIOPSYCHIC STATE 70
the total environment and the
personal environment 73
physical density and 'crowding' 74
affective density and biopsychic 
maladjustment: frustration 78
affective density and biopsychic 
maladjustment: stress 80
summary: the sequence of states
between high physical density in 
the total environment and a state 
of biopsychic maladjustment 88
FACTORS WHICH INFLUENCE THE SEQUENCE 
OF RELATIONSHIPS BETWEEN HIGH PHYSICAL 
DENSITY AND BIOPSYCHIC MALADJUSTMENT:
ADAPTIVE PROCESSES 90
adaptation through the 'filters' 90
adaptation through perception
adaptation through the 'stress- 
continuum' 93
cultural adaptive processes 95
III. REVIEW OF THE LITERATURE CONCERNING HIGH
DENSITY LIVING IN HONG KONG 98
PHYSICAL DENSITY IN URBAN HONG KONG 99
population growth 102
housing conditions 106
gross population density 109
intra-residential density 112
Page
RESPONSES TO HIGH DENSITY LIVING
IN HONG KONG 117
infectious disease 118
psychic maladjustment 123
social interaction and behavioural 
maladjustment 127
control of family size 132
the influence of high density on
the cultural milieu 134
adaptation to high density living in 
Hong Kong 136
IV. METHODS 137
Sources of data 142
THE BIOSOCIAL SURVEY 145
the sample 145
the 'isolated communities' study 150
the interview 152
the questionnaire 154
approach to analysis 170
V. RESULTS 173
A DESCRIPTION OF THE SITUATION 17 4
A description of physical density 
conditions 175
physical density 175
residential conditions 178
Page
density and socio-economic status 184
A description of biopsychic state 190
the Langner scale of psycho- 
physiological maladjustment 191
general physical health 200
enjoyment of life 206
Bradburn's scales of well-being 207
health and well-being and
housing types 216
health and well-being and 
socio-economic status 221
Urban-rural comparison 226
THE RELATIONSHIP BETWEEN HIGH DENSITY 
LIVING AND BIOPSYCHIC STATE 231
The relationship between physical 
density and biopsychic state 233
the influence of other life 
conditions 239
'crowding' 243
The relationship between the
perception of density and biopsychic
s ta te 2 43
'affective density' index 244
The concept of density tolerance 249
The relationship between density 
tolerance and biopsychic state 253
The relationship between physical 
density, density tolerance and 
biopsychic state 263
Tolerance of high density and its 
determinants 267
socio-cultural influence 272
intolerance as a sign of 
maladjustment 278
Page
The relationship between density 
tolerance and biopsychic state : 
the influence of other conditions 
of life 280
economic status 281
housing type 284
Summary of the results 286
DISCUS SION 293
APPENDICES 322
APPENDIX 15 A DESCRIPTION OF TYPES OF
HOUSING IN HONG KONG 323
APPENDIX II: QUESTIONS INCLUDED IN THE
BIOSOCIAL SURVEY QUESTIONNAIRE 
WHICH ARE RELEVANT TO THE STUDY 
OF RESPONSES TO HIGH DENSITY 331
APPENDIX III: THE CONSTRUCTION OF INDICES
IN ANALYSIS 342
REFERENCES 356
GLOSSARY 374
IACKNOWLEDGEMENTS
I am especially fortunate to have been working 
with Dr. Stephen Boyden. His natural insight is a 
constant source of inspiration and confidence for me 
and his understanding and deep concern for humankind 
fill me with hope for the future. I sincerely appreciate 
all that he has done for my work and for my life.
I am deeply indebted to the Social Research Centre 
of the Chinese University of Hong Kong, without whose co­
operation the Biosocial Survey would not have been possible. 
The Director of the Centre, Drt Ranee Lee, and his colleagues 
Dr. Ambrose King and Dr. Pedro Ng, gave me much support and 
valuable advice during my time in Hong Kong, and the 
expertise of Dr. Y.K. Chan, in particular, enabled the 
Survey to be carried out with efficiency and quality. The 
willing assistance of all other members of the Social 
Research Centre, and especially of Raymond Lau, is greatly 
appreciated, as is that of the Survey interviewers and, of 
course, of the respondents themselves.
The Hong Kong Human Ecology Programme was based 
during field work at the Centre of Asian Studies, Hong Kong 
University. I both enjoyed and sincerely appreciated the 
hospitality of Professor Frank King, Director of the Centre, 
and the helpfulness and friendliness of all the members of
the staff.
II
I have received tremendous encouragement and help 
from a number of individuals in Hong Kong, including Dr.
W.H. Lo, Director of the Hong Kong Psychiatric Centre,
Dr. Flora Baber and her assistants at the Child Development 
Centre, Dr. C.Y. Choi of the Chinese University and Mr.
Fred Ho of the Census and Statistics Department, the 
Government of Hong Kong. Apart from their practical 
involvement in some aspects of the work, my discussions 
with these people have been stimulating and of the greatest 
benefit to my study.
In the early stages of the planning of the Biosocial 
Survey, Don Porritt, Warwick Bruen and Sophie Bordow played 
devisive roles. I am extremely grateful for their advice 
and I would like especially to mention the patient and 
generous help of Dr. Don Porritt during the analytical phase 
of the Survey. Mr. Ken Brewer of the Survey Research Centre 
also gave me much valuable advice during this time.
I would like to express my appreciativeness of a 
very pleasant association with Johanny Kung, Clyde Campbell, 
Andy Tse, Marion Christie and Elizabeth Barta of the Urban 
Biology Group, all of whom assisted me willingly in various 
ways.
Especially enjoyable has been my close association 
and collaboration with Beverly O'Neill, also of the Urban 
Biology Group, during the analysis of the Biosocial Survey
Ill
as a whole.
Sue Andrew worked as secretary for the Programme 
in both Hong Kong and Canberra, and her reliability and 
constant cheerfulness have meant a great deal to me.
This list is not, of course, complete, and many 
people played a part in the study which is presented here. 
In particular, I would like to make special mention of my 
colleague and fellow Ph.D. student, Ken Newcombe, with whom 
I have shared many of the day-to-day successes and failures 
of the Programme. His sense of humour was often an 
important source of encouragement for me, and he and his 
family contributed substantially to the enjoyment of my 
stay in Hong Kong.
IV
ABSTRACT
The study which is presented here comprises an 
investigation of the biopsychic responses to high density 
living in the population of Hong Kong. It was carried 
out as a part of the Hong Kong Human Ecology Programme.
A review of the relevant literature reveals that 
conditions of high denisty have a detrimental influence 
on health and social behaviour in animal populations.
With respect to human beings, however, the evidence for 
deleterious effects is less clear-cut, and large gaps 
exist in our knowledge of the connecting processes between 
the experience of high density living and the biopsychic 
responses of human individuals. Information and impress­
ions from Hong Kong suggest that the extraordinarily high 
levels of population density which exist in this city have 
remarkably little direct influence on biopsychic maladjust­
ment or social disorder in the population. Some authors 
have commented on the likelihood that the ability of 
individuals in Hong Kong to cope successfully with their 
high density living conditions is in some way related to 
the cultural heritage and the traditional way of life of 
the Chinese people.
The situation in Hong Kong prompted us to develop 
a conceptual model concerning the responses of human beings 
to high population density. This model forms the basis of 
the present study and it relates to the broader conceptual 
framework which underlies the Hong Kong Programme as a whole. 
It describes a sequence of states postulated to exist between
high physical density in the total environment and the 
biopsychic state of individuals. This sequence can be 
described as follows.
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Individuals experience high physical density 
in the total environment to an extent which is 
dependent upon a series of 'filters' between the 
total environment and the personal environment.
High density conditions in the personal environment 
may or may not be perceived in such a way as to 
produce in the individual a feeling of being 'crowded'
- that is, a state of affective density. Under 
circumstances in which the individual cannot move 
away from the high density situation, a state of 
frustration is likely to develop which, if unresolved, 
may give rise to a state of stress. Stress, if 
excessive or prolonged, may ultimately give rise to a 
state of biopsychic maladjustment in the individual.
Each stage in this pathway is subject to 
modification, so that maladjustment is not an inevitable 
outcome of the experience of high physical density, and 
considerably variability exists with respect to 
responses to high density living. Moreover, various 
stages in the sequence are susceptible to the inter­
vention of adaptive processes.
Field-work in Hong Kong involved carrying out a 
large-scale interview-questionnaire survey of the urban 
population - the Biosocial Survey. Almost 4,000 adults
were interviewed, comprising a random sample of the
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population stratified by census district and by major 
housing type. The Survey aims broadly to contribute to 
our understanding of the situation by providing data for 
a description of the state of the population, and information 
for the study of interrelationships between environmental 
and life-style variables on the one hand, and state of 
health and well-being on the other.
Several indices of biopsychic state are included in 
the Biosocial Survey, of which some are taken from previous 
investigations and some are specific to this study. They 
comprise measures of 'health' and 'enjoyment of life'. 
According to scores on these indices, there is, as might be 
anticipated, considerable variability in state of health and 
well-being in the population of Hong Kong. In general, we 
found less evidence of maladjustment than of enjoyment of 
life in the sample. According to the measures used, males 
are significantly more likely to be healthy and to enjoy 
life than are females.
A comparison of results from Hong Kong and from 
studies using the same scales of biopsychic maladjustment 
in different parts of the world shows that the overall state 
of health and well-being of the population of Hong Kong is 
very similar to that of the populations in many modern 
Western cities.
The degree of biopsychic maladjustment in individuals 
is found to relate to various aspects of the environment 
and the style of living. It is found, for example, that 
people of lower socio-economic status are relatively more
VII
likely to experience a poor state of health and well-being, 
and that the residents of resettlement estates are 
significantly more likely than people who live in any 
other type of housing to report signs of maladjustment 
and a lack of enjoyment in life. A comparison of the 
biopsychic state of the urban population with that of a 
sample of villagers from several 'isolated communities' 
in rural Hong Kong indicates that the latter group are 
more likely than the former to experience a state of well­
being, as reflected in one of the scales used, and that 
they are much less likely to report symptoms of respiratory 
disorder. Results from the other indices of biopsychic 
state reveal little consistent difference between the urban 
and rural samples.
The Biosocial Survey provided the opportunity to 
investigate the biopsychic responses to high density living 
in the population of Hong Kong. An assessment was made of 
levels of physical density in the respondents' personal 
environment, and questions were asked about the individuals' 
perception of high density conditions; thus it was possible 
to analyse the interrelationships between these parameters 
and state of health and well-being.
The results obtained through the Biosocial Survey 
are consistent with and support the conceptual model relating 
to human responses to conditions of high population density. 
They indicate that high physical density is, indeed, 
associated with biopsychic maladjustment in the population 
of Hong Kong, although the relationship is a relatively weak 
one, and they highlight the important role of perception in
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responses to density. The results are also consistent 
with the suggestion that there are factors which interfere 
with or modify the postulated sequence of states from high 
density in the total environment to a state of biopsychic 
maladj ustment.
The concept of density tolerance emerged during 
our study. It appears that there is wide variation in 
the population of Hong Kong with respect to tolerance of 
high density situations and, furthermore, that such tolerance 
is associated in individuals with a relatively good state of 
health and with an enjoyment of life. This finding supports 
our hypothesis that the perception of density in such a way 
as to produce feelings of being 'crowded' is associated with 
biopsychic maladjustment.
Our data further suggest that the capacity for 
density tolerance is reinforced by a traditional Chinese 
way of life and is associated with relatively little formal 
education. The fact that this kind of socialisation is also 
associated with a lack of awareness or concern for world 
population problems, and with a relatively large family size 
poses a dilemma for the society. Although people may be 
able to tolerate, to some extent, conditions of extremely 
high density in their environment, this fact does not mean 
that these evodeviant conditions are without deleterious 
effect. The most effective adaptive response must ultimately 
be the reduction of population density through the control 
of population growth. Ideally, this will come about through
the evolution of a social milieu which is conducive both to
personal tolerance of high density and to concern, 
reflected in appropriate action, about the problems of 
over-population.
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INTRODUCTION
INTRODUCTION
As the aircraft approaches Hong Kong from the 
north-west, the passenger marvels at the jumble of 
buildings which fill every available space in the city 
and the homes of thousands of families piled on top 
of one another. As the 'plane moves closer, it slides 
between the tall apartment buildings, almost touching 
them as it passes , and our passenger glimpses for 
a moment into the lives of some of these families.
The realities of life in a resettlement estate 
contrast sharply with the city's glamour and beauty 
as seen from the air. The members of a typical 
family are gathering for the evening in their tiny 
single-roomed unit in Shek Kip Mei estate. Mrs. Li 
is preparing the meal outside on the narrow balcony 
alongside her neighbours. The children are concentrating 
on their homework, their books spread over the table, 
while their aunt looks after the baby, and their grand­
mother watches a programme on television. Mr. Li, who 
has just returned home from work,is reclining on one 
of the bunks in the comer of the room and can hear 
the shouting of children, the din of countless radio 
and television sets and all the other sounds of human 
activity around him.
This is Hong Kong, a city of over four million 
people living at a density surpassed in no other part 
of the world, and with a material prospertiy exceeding 
that of most Asian societies. Hundreds of thousands
3of families live in crowded high-rise buildings 
with less than three square metres of floor space per 
person in their home, and ninety per cent of them 
possess a television set.
The Colony epitomises the dilemma facing 
humankind today. On the one handy Western 'progress' 
has brought affluence to millions of people and has 
created glittering cities like Hong Kong. On the other 
hand, individuals are submerged and lost in the crowded 
urban environment of congested streets and concrete 
skyscrapers. We are still very ignorant of the 
consequences for human health and well-being of living 
in a high-rise, high density urban society. We also 
have little idea of the means by which people adapt to 
these conditions or, indeed, of the limits of their 
adaptability.
The present study is a component part of the 
'Hong Kong Human Ecology Programme'. This Programme 
is carried out by the Urban Biology Group^ at the 
Australian National University, in co-operation with 
individuals and groups in the University of Hong Kong, 
the Chinese University of Hong Kong, various departments 
of the Hong Kong Government and the Commonwealth 
Scientific Industrial Research Organisation (CSIRO) in
1. The Urban Biology Group is presently incorporated in
the Centre for Resource and Environmental Studies, and 
has been renamed the Human Ecology Group.
4Australia. The Programme was adopted late in 1974 by 
UNESCO, as a project under the Man and the Biosphere 
Programme.
The Programme is based on the view that:
'the understanding of human situations, such 
as is necessary for wise planning and policy making, 
requires a multi-disciplinary approach which takes into 
consideration both the natural (physical, chemical, 
biotic) and cultural components of these situations and, 
in particular, the highly significant dynamic interactions 
between them. According to this view, integrative 
research involving the comparative study of different 
human communities in terms of the emerging concepts of 
biosocial science, will provide new knowledge of 
relevance to a wide range of social problems and to 
the planning of human settlements in the future.'^
The broad aims of the Programme are as follows:
'(1) To improve the knowledge and understanding 
of the causal relationships between the environment and 
the living conditions of people in Hong Kong and their 
state of health and well-being. (2) To improve 
knowledge and understanding of Hong Kong as an urban 
ecosystem, in terms especially of the patterns of flow 
and utilisation of energy and of certain important 
materials. (3) To improve understanding of the 
relationship between the ecological characteristics of
1. Boyden, S.V. Ilong Kong Human Ecology Programme:
general description and progress report. July, 1975.
the urban ecosystem as a whole and the state of health 
and well-being of the population. (4) To improve 
knowledge and understanding of the cultural processes 
of adaptation to detrimental environmental influences.'^
It is considered very important that integrative 
studies on the ecology of human settlements should be 
based on a sound conceptual framework. Space does not 
permit a full description here of the conceptual framework 
of the Hong Kong study, but it will be discussed briefly, 
since it is of fundamental relevance to the present study.
The conceptual framework of the Hong Kong 
Programme provides a basis both for the selection of 
variables for the ecological description of Hong Kong 
and for the formulation and description of hypotheses 
concerning important interactions and interrelationships 
between the different components of the system, non- 
biotic, biotic and cultural. A number of interdependent 
and interacting variables are recognised which are 
relevant to our study. These three sets of variables are 
represented in Figure 1, and they can be described as 
follows.
The total environment includes all components 
of the system. It comprises non-biotic factors, such as 
air quality and physical structures; biotic factors,
1. Boyden, S.V. (op. cit.)
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7comprising all species of micro-organism, plant and 
animal other than Homo sapiens; the human population; 
and cultural factors, including the values, knowledge 
and technology which are manifest in that particular 
setting.
When we turn our attention to an individual 
or sub-population, we appreciate that only certain 
aspects of the total environment impinge on that individual 
or sub-population. That is to say that differences 
exist in the degree to which different people are 
exposed to the various aspects of the total environment.
The actual experience of individuals is dependent upon 
a series of factors which are referred to as 'filters'.
These filters, which largely comprise cultural and 
socio-economic conditions, are very important determinants of 
the personal environment of individuals.
An individual's personal environment consists of 
all those conditions of life which he actually experiences. 
For example, it includes the quality of the air which he 
inhales or of the food which he eats, as well as such 
psycho-social conditions as the opportunity for solitude 
or for involvement in small-group interaction. Another 
aspect of the individual's experience is his personal 
behaviour, which is, of course, affected by his personal 
environment. These two aspects of experience, namely, 
personal environment and personal behaviour, are 
sometimes collectively referred to as life conditions.
The actual physiological and psychological 
state of an individual at any given time is referred
to as his biopsychic state. This includes his
nutritional state, his state of general health and 
well-being, and his mental state in terms, for example, 
of intelligence and mood. The term biopsychic state 
can be used with reference not only to individuals but 
also to populations, in which case it includes the rates 
and patterns of morbidity, mortality and fertility 
which are found in that population.
The above three sets of variables interrelate 
in very many ways, but the kind of relationship with 
which we shall be most concerned here is the influence 
of the total environment and the personal environment 
on the biopsychic state of individuals. This relation­
ship is, in fact, the dominant concern of the 'population 
ecology' component of the Hong Kong Human Ecology 
Programme.
In the light of this emphasis, the importance 
of certain aspects of the framework depicted in Figure 1 
becomes more clear. The previous biopsychic state 
of an individual, for example, is an extremely important 
determinant of his biopsychic response to any given 
situation. Both genotype and previous life experience, 
of course, play a role in the determination of an 
individual's previous and hence, current, biopsychic 
state.
Perception of the personal environment is also 
an important aspect of the conceptual model. Different 
individuals, or even the same individual at different 
times, may respond in completely different ways to the
9same life experience, and some of this variaion may 
be due to a differential perception of the situation. 
Perception is an especially important component of our 
conceptual model for the responses of individuals 
to high density living, as will be discussed in 
Chapter II.
The conceptual framework which forms the 
theoretical basis for the Hong Kong Human Ecology 
Programme provides a foundation for the selection of 
variables, and the principles which it incorporates 
offer guidelines for the formulation of hypotheses 
concerning interrelationships between these variables.
Some of these principles will be described briefly below.
Nearly three thousand years ago, Hippocrates 
took the view that a person's state of health is dependent 
upon a delicate balance between the environmental conditions 
which he experiences, his behaviour in relation to 
the environment, and his physiological state. Hippocrates 
was saying, in essence, that the state of health and 
well-being of individuals is largely a function of 
the quality of their environment, and this simple 
principle is an extremely important part of our 
conceptual approach. It will be referred to hence­
forth as the Hippocratic postulate, and it is, indeed, 
already assumed in Figure 1. An important refinement 
to the postulate is also illustrated in the figure, that 
is , that biopsychic state is a function of the personal
experience of aspects of the environment rather than of 
conditions in the total environment.
The Hippocratic postulate per se, including 
its refinement in terms of personal experience, while 
extremely important, is not very helpful in the actual 
investigation of relationships between environment and 
health, since it provides few clues with respect to 
which aspects of the personal environment or the total 
environment should be considered. For this purpose 
it is necessary to examine the theoretical basis of 
the Hippocratic postulate in terms of evolutionary theory.
Needless to say, the biopsychic state of an 
individual is partly determined by his genotype, and an 
important component of the genotype of any organism is 
its phylogenetic component, that is, the aspect of 
the genotype which relates to species characteristics.
The recognition of the importance of the phylogenetic 
component of the human genetic make-up is a fundamental 
aspect of the present conceptual framework.^
The significance of the phylogenetic component 
of the genotype as a determinant of the responses of 
individuals and, ultimately, of populations,to environ­
mental factors is best understood in terms of a principle 
which is referred to as the 'principle of phylogenetic
1. The tremendous variability which exists within human 
populations with respect to biopsychic responses is, 
of course, extremely important. This variability is 
less useful, however, than universal species 
characteristics as a theoretical basis in the study 
of human responses to environmental conditions.
11
maladj ustment1 . This principle states that if the 
conditions of life of an animal deviate significantly 
from those which prevailed in the environment in which 
the species evolved, then signs of maladjustment may 
be anticipated in the animal. The principle applies 
as much to Homo sapiens as to any other species and 
clearly it is extremely pertinent to the study of human 
responses to the conditions of life which are found in the 
modern urban enviornment. Conditions which deviate 
significantly from those which are found in the 
'evolutionary' environment of the species, are referred 
to as 'evodeviations'.^
The principle of phylogenetic maladjustment 
provides a biologically meaningful source of hypotheses 
relating to the influence of the environment on the 
health and well-being of individuals. This principle 
does not, of course, imply that maladjustment is 
inevitable in response to evodeviations. Indeed, one 
of the characteristics of the human species is the 
extraordinary capacity of populations to adapt to novel 
situations and conditions. These cultural adaptive 
processes play a very important role in permitting^ the 
survival of most people in the world today. This is 
not the place, however, to attempt a detailed discussion
1. Boyden, S.V. 'Suggestions for a conceptual basis of a 
programme of international ecological studies on human 
settlements.'International working group on integrated ecological 
studies on human settlements - UNESCO, Paris, June 1975, 
MAB Report Series No.31.
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of principles relating to human adaptation; but it 
is simply intended to emphasise that cultural adaptation 
is of critical importance in any human situation and is 
one of the main concerns of the present study in Hong Kong.
The present study is concerned with responses 
to one particularly significant evodeviation in the 
environment of Hong Kong, that is, high population density. 
In Chapter I we will consider the information which 
exists in the literature with respect to the effects 
of high density conditions on the behaviour and biopsychic 
state of both animal and human populations. In 
Chapter II a conceptual model will be outlined, relating 
to the biopsychic responses of human beings to high 
population density. This model is closely related to 
the broad conceptual framework which underlies the Hong 
Kong Human Ecology Programme. In Chapter III, we turn 
to the situation in Hong Kong today, and consider the 
existing information with respect to conditions of density 
and the effects of these conditions on the population. 
Chapter IV deals with the methods employed in our research 
in Hong Kong and mainly comprises a description of the 
Biosocial Survey, which is a large-scale interview- 
questionnaire survey of the population; carried out in 
co-operation with the Social Research Centre, the Chinese 
University of Hong Kong. The Biosocial Survey forms
the principal data-base for our investigation of the 
effects of high density living in Hong Kong. In 
Chapter V the results of the study are presented and 
described and, finally, these results are discussed 
in terms of the conceptual model and in relation to 
the information in the literature.
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CHAPTER I
REVIEW OF TUE LITERATURE
The rising world population and the remarkably 
high densities which are characteristic of many modern 
urban settlements today, are becoming sources of 
considerable concern with respect to the quality of life 
and even to the future survival of humankind. Academics 
generally take a pessimistic view; they point to the 
environmental degradation which is associated with 
urban sprawl, and to the social disorder and maladjustment 
which is observed in large cities, counting these among 
the undesirable consequences of population increase and 
high density living.
The view that high population density might 
have a deleterious influence on human society would not 
be unexpected on theoretical grounds. The great 
majority of urban dwellers experience conditions of 
density which are much higher than those which were 
characteristic in human communities throughout the 
evolutionary history of our species. On the basis 
of the principle of phylogenetic maladjustment, therefore, 
we might suspect that these conditions would give rise 
to signs of biopsychic maladjustment in individuals.
Nevertheless, the relationship between high 
population density and malaise in human societies is 
not clear cut, and by no means all urban dwellers are 
in poor health. In spite of the importance of this
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problem in the modern world, we still have little real 
understanding of its implications for the quality of 
life of human individuals.
The investigation of human responses to high 
population density has to some extent been stimulated 
by research on animal populations, particularly by 
the study of population regulation among animals and, 
more recently, of animals' responses to experimental 
confinement. There has, however, been some controversy 
concerning the relationship between results from the 
study of animal populations and observations in human 
societies. Some of the confusion in this area is due 
to the fact that insufficient distinction has been made, 
on the whole, between the effects of density which are 
specifically connected with phylogenetic mechanisms 
of population regulation, and other effects which 
bear no relationship to these regulatory processes.
Broadly speaking, then, we can recognise, in 
the context of the present study, two general kinds of 
response to high density within a population
1. responses which comprise phylogenetically-determined 
mechanisms of population regulation'*’.
2. other responses, which are unlikely to be due to
1. These mechanisms have developed through natural 
selection, and they have the specific function of 
regulating the numbers of animals in relation to 
environmental conditions and their own population 
size.
phylogenetic mechanisms of population control, but 
nevertheless may incidentally influence the size or 
growth of the population.
This is an important distinction which is 
useful in clarifying some of the literature on 
responses to high population density; it will become 
more apparent after further discussion.
Under natural conditions, of course, this 
categorisation of kinds of response to high density 
applies as much to human populations as to animal 
populations. However, in the setting of the modern 
world, the first kind of response is of much less 
relevance to the human species. The second kind of 
response, on the other hand, namely, that which is not 
specifically related to phylogenetic mechanisms of 
population control, is very pertinent to the human 
situation and to our study of biopsychic responses to 
high density living in Hong Kong. Nevertheless, due 
to the nature of the work on population-controlling 
mechanisms, and since it is possible that these 
mechanisms may play some part in human responses to high 
density, it is worth discussing them briefly here.
1 . HIGH POPULATION DENSITY AS A STIMULUS FOR POPULATION­
CONTROLLING MECHANISMS
It has been appreciated for some time that, in 
many species of animal, there exist mechanisms which 
regulate population size in relation to environmental 
conditions. Of these mechanisms, some appear to be 
specific responses to population density per se.
As D.H. Stott writes:
'From the study of a number of widely 
dissimilar species of animal, one conclusion emerges 
with reliable certainty: when population density
reaches a certain point, even without actual shortages 
of food, changes take place which have the effect of 
reducing the population.' (Stott, 1962).
Population density is thus maintained at a 
level which is optimal in terms of local food supply.
This regulatory process is, of course, of considerable 
evolutionary advantage to the species.
When density becomes too high, behavioural 
or physiological processes are activated in individual 
animals which may give rise to one or more of a number of 
responses. These responses include dispersal, migration, 
increased mortality and decreased fertility within the 
population, and their ultimate consequence is a decrease 
in population size. Density-dependent mechanisms of 
regulation which influence mortality and fertility have 
been observed in many animal populations, and they have 
been investigated intensively in the laboratory.
The earliest studies of the influence of density
on population size were probably the experiments of 
R. Pearl and S.L. Parker in 1922. They observed that 
egg production in the domestic fowl was related to the 
size of the flock, and this finding prompted them to 
carry out a more controlled study on a population of 
Drosophila which was kept in an enclosed space and 
allowed to increase in size. It was found that the 
rate of reproduction per mated female declined as 
the density of the population increased, and that this 
effect was independent of food supply. Since the time 
of these experiments, a multitude of other studies 
has demonstrated that, in many species of animal, 
responses to high population density result in a decrease 
in rate of reproduction and consequently in a 
suppression of population growth.
F.A.G. Crew and L. Mirskaia used the house 
mouse (Mus musculus) as the subject for their classic 
study in 1931. When a population of mice was 
allowed to increase in size in a confined space, rates 
of both mortality and fertility were affected. This 
effect was differentially distributed within the 
population, in that some mice were much less influenced 
than others, and some showed no effect at all. Such 
inter-individual variability in responses to high 
density is important and has been insufficiently 
emphasised in much of the later literature.
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More recent experimental work on population 
control in animals has largely concentrated upon small 
mammals. Rabbits (Myers, 1966), mice (Marsden, 1972), 
rats (Barnett, 1964 and Calhoun, 1968) and hamsters 
(Swanson, 1973) have all been used extensively. Other 
species, including deer (Christian, Flyger and Davis,
1960) and rhesus monkeys (Carpenter, 1950) have been 
examined in field studies. Much of the research has 
consisted of attempts to identify the physiological 
processes which are involved in the mortality and 
fertility changes which take place. Although a great 
deal has been learned from this work about mechanisms 
of population control, it must always be borne in mind, 
of course, that any effects observed under artificial 
conditions are not necessarily those which operate in 
the wild and, therefore, are not necessarily a reflection 
of the natural population regulating mechanisms of the
I
species in question.
That certain physiological changes are related 
specifically to population size was first clearly demonstrated 
by J.J., Christian in 1959 . He studied a rural population 
of Norwegian rats over a period of 2 years and found a signif­
icant correlation between the weights of both adrenal 
and pituitary glands and population size. Subsequent 
exprimental research on wild rabbits by K. Myers 
(1967) demonstrated that the adrenals of individual 
animals increased in size and showed distinct 
morphological changes when a population was confined
at high population density. Several authors have taken 
the view that these changes are involved in the natural 
regulation of population size. J.J. Christian, for 
example, has discussed the ways by which adrenocortical 
secretions, occurring in response to high population 
density among rats, might influence the reproductive 
capacity of individuals:
'... increasing numbers, either in naturally varying 
populations or in controlled populations of increasing 
size, are seen to stimulate the anterior pituitary to 
secrete adrenocorticotrophin (ACTH), presumably as a 
consequence of heightened neurological activity. The 
results are manifold. ACTH stimulates its target organ, 
the adrenal cortex, by inducing corticoid secretion, 
thus initiating the catabolic reaction including thymus 
involution and loss of body weight. Inflammatory 
responses are antagonised, antibody formation is reduced 
and the animal becomes more susceptible to pathogenic 
influences. A diminution of gonadal activity follows 
ACTH secretion .... with females, maturation is retarded, 
failure of fertilised ova to plant in the uterine wall 
occurs, resorption of blastulae is common, litter size 
may be curtailed and lactogenic activity is diminished. 
With males, reproductive deficiencies are less evident 
except that the rate of sexual development is 
slackened, spermatogenesis may be entirely absent and an 
overall involution of the sexual organs may result.'
(Thiessen, 1964, p. 305; citing Christian, 1961)
Hormonal responses to high population 
density in animals have also been discussed in relation 
to the effects on population size of increased 
mortality. The chronic deficiency of blood sugar 
which occurs in mice under population pressure 
(see Bullough, 1952), and the sudden death from 
'hypoglycaemic shock' which is seen in large 
populations of mammals (see Barnett, 1964), are 
suggestive of an overactivity of the adrenal 
medulla which leads to an excessive stimulation 
of glycogenolysis.
While the physiological changes which have 
been observed in animals in response to high density 
certainly do have an influence upon rates of 
fertility and mortality in the population, the 
situation is complicated and it is difficult to 
distinguish between the action of population 
regulatory mechanisms and the various 'stress' 
responses which also involve the adrenal glands.
This problem will be discussed again below.
The regulation of population size among 
animals does not depend solely upon the action of 
physiological processes which interfere with the 
reproductive capacity and survival of individuals. 
There is a great deal of evidence that behavioural 
mechanisms are involved, and, in this context,
V.C. Wynne-Edwards has said that 'animals tend to 
restrict their population density in relation to
available food supply so that the "threat of starvation 
tomorrow, not hunger today" is the factor which decides 
the density of the population'. (V7ynne-Edwards, 1964).
In other words, there are devices which restrict 
population density before food supply becomes limiting, 
and these devices largely operate through behavioural 
processes. The best-known behavioural mechanism of 
density-dependent population control is the establishment 
of territories by individual animals.
Wynne-Edwards (1962) has discussed 
territoriality as a mechanism of population control 
which acts through social rivalry. He suggests that 
density-limiting devices in nature involve 'conventional 
competition' between the members of a population, which 
attempt to establish, for example, a recognised 
territory:-
'The substitution of a parcel of ground as 
the object of competition in place of the actual food 
it contains ... is the simplest and most direct kind 
of limiting convention it is possible to have.'
(Wynne-Edwards, 1962)
The intensity of the competitive interaction 
among the animals is thus inherently density-dependent, 
and it results in an appropriate population size and 
density with respect to the food resources which are 
available. In some cases, the density-dependent 
conventional competition involves massed displays which:-
'.... provide an index of the population density 
in the habitat from day to day, and so feed to the group 
information that causes it, not deliberately but 
automatically, to step up those activities that may be 
necessary to restore the balance between the density 
and the food supply.’ (Wynne-Edwards, 1964)
Behavioural mechanisms which control population 
size among animals in relation to environmental 
conditions, and which are brought into play specifically 
in response to high density, may be widespread in the 
animal kingdom. The stimulation by high density per se 
of natural physiological mechanisms of regulation, on 
the other hand, is less well established. The 
phenomenon observed in mice by H.M. Bruce may be an 
example of such a mechanism.
Bruce writes that 'oestrous in the mouse is a 
flexible event reflecting the olfactory environment of 
the female. It is suppressed in all female groups to 
an extent which is related to the size of the group, so 
that in large communities many females experience long 
periods of anoestrous'. (Bruce, 1967). She also
points out that 'evidence of the part played by 
olfaction in the control of reproduction among mammals ... 
is already convincing and is on the increase'. (Bruce, 
op. cit.)
It is evident, then, that in many species of 
animal, there exist subtle mechanisms which regulate
population size in relation to environmental conditions. 
With respect to human beings the picture is less clear.
In fact, there has been very little discussion in the 
literature concerning population controlling mechanisms 
in the human species.
Any biotic mechanisms of population regulation 
which may exist in human beings appear to be of relatively 
little pertinence in the modern world; present high 
density settlements do not seem to be associated with 
a low rate of fertility or with a high rate of mortality. 
Nevertheless, it is worth commenting briefly on the 
possibility that phylogenetic mechanisms 
of population regulation exist in human beings.
As was pointed out by S.V. Boyden
'In the light of all the work that shows 
the importance of fertility controlling mechanisms in 
animals, it would seem reasonable to suppose that during 
the evolutionary history of our own species similar 
mechanisms had often operated.' (Boyden, 1970(a))
Boyden has presented theoretical 
support for a number of possible mechanisms of fertility 
control among hunter-gatherers. These include the 
following responses to scarcity of local food resources 
postponement of the reproductive life of adolescents, 
suppression of ovulation during lactation, and 
reduction in frequency of copulation associated with 
physical fatigue and with diminished sexual appetite 
due to hunger. These proposed mechanisms all act 
through an effect upon fertility. Neither he nor
other authors suggest, however, any population regulatory 
mechanisms which may come into play in human beings in 
response to high levels of population density.
The difference in fertility rate between urban 
and rural populations in some parts of the world has 
been attributed to the effect of high density living.
R. Dubos suggests that biotic processes are involved 
in the promotion of such a difference:-
'Although the so-called rural-urban fertility 
differential is usually attributed to social, economic 
and cultural factors, high population densities may 
still exert a subtle biological influence that accounts 
in part for the lower reproductive rate of city dwellers.' 
(Dubos, 1965)
That this effect, however, is much more likely to 
be due to socio-economic and cultural factors is supported 
by the fact that the fertility differential per se is 
apparently diminished by the Western influence:-
'... while, taking the world as a whole, there 
is certainly a tendency for fertility rates to be 
higher in rural areas, there are some notable exceptions .. 
In Western countries there is a negligible difference 
at the present time.' (Boyden, 1972)
Although biotic mechanisms of population 
control may indeed have existed among human beings in 
the evolutionary setting, it is clear that these 
mechanisms do not operate under the conditions which 
are characteristic of the modern world. There is no
27
question that, as far as fertility is concerned, cultural 
factors are vastly more important than biotic mechanisms 
as modifiers of population growth in modern society.
Even in hunter-gatherers, there is evidence of various 
cultural practices which would have the effect of 
depressing fertility, such as: '... various forms of
contraception, deliberate abortion, sexual abstinence, 
infanticide, various taboos on sexual intercourse, and 
practices of circumcision and sub-incision'. (Boyden, 1970(a)) 
There is, as far as we are aware, only one piece 
of evidence for the existence of a physiological mechanism 
which may limit human population growth in response to 
conditions of high density; that is, the observation that 
ovulation is suppressed among women who are confined in 
concentration camps. In the extremely congested 
Japanese prison camps in the early 1940's, many of the 
women prisoners experienced amenorrhoea. In the Hong 
Kong camp, for example, menstruation ceased in 60.5 per cent 
of the women between the ages of 15 and 45 years, and in 
some cases their amenorrhoea lasted for several years 
(Smith and Woodruff, 1951). However, although the 
suppression of ovulation in concentration camps has been 
associated with the experience of high density, it is 
difficult to separate this experience as a determinant 
of the response from the many other stressors which were 
also present. Nevertheless, we cannot rule out the 
possibility that there does exist in human beings a 
neurohormonal mechanism for fertility suppression in
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response to high population density, which becomes obvious 
under extreme conditions.
In the modern world, the existence of biotic 
mechanisms of human population control is of relatively 
little importance. And in any case, in the context 
of the present study, we are mainly interested in the 
implications of high density for the biopsychic state of 
individuals, and the question of whether or not any 
potential population regulatory mechanisms are effective 
in the human species is incidental. However, it is 
possible that some of them may contribute to maladjustment 
in response to high population density in an evodeviant 
setting. We shall now return to the main theme of our 
study and discuss the second kind of response to high 
population density.
2. OTHER EFFECTS OF HIGH POPULATION DENSITY
Much of the research on the effects of high 
population density among animals has been carried out 
with confined populations, so that the animals are 
experiencing conditions of life which deviate significantly 
from those characteristic of the environment to which 
they are genetically adapted through evolution. The high 
density conditions which these animals experience may, 
therefore, influence their biopsychic state through 
processes other than those which have developed through
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natural selection as mechanisms of population control.
In other words, the experience of these conditions may 
give rise to signs of phylogenetic maladjustment in 
the individual animals.
One of the effects of high density which is 
well established in both confined animal populations 
and in human communities is an increased incidence of 
infection by pathogenic microorganisms. This effect 
is due mainly to changes in host-parasite relationships 
associated with an increase in the likelihood of 
transmission from one host to another of the pathogenic 
micro-organisms, and with an increase in the dose of the 
infective agents. Although the higher rate and greater 
severity of contagious diseases in situations where 
population density is abnormally high has the incidental 
effect, of course, of reducing population size, it is clearly 
not reasonable to regard the phenomenon as a product of 
natural selection with the specific function of regulating 
population size.
The increased mortality which is observed in many 
animal populations confined at high levels of population 
density may be due to the overactivity of natural mechanisms 
of population control. For example, because of its 
effect on the suppression of the immune response, 
excessive adrenocortical secretion could contribute, 
along with a shift in host-parasite relations, to the 
increased prevalence of infectious disorder described 
above. In this connection, D. Chitty has stated that:-
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'... one result of increased abundance may 
be that unfavourable changes occur in biological 
properties of the members (of populations), who then 
have less chance of surviving mortality factors of 
random incidence.' (Chitty, 1955)
This effect, however, is unlikely to be of 
survival advantage to the species.
We have already mentioned that the adrenal glands 
may be involved in the physiological processes of 
population regulation. The adrenal glands are also of 
central importance in the physiological stress- 
reaction which has been described by W.B. Cannon (1929) 
and Hans Selye ( 1 9 5 6 ) W.B. Canon originally 
emphasised the involvement of the adrenal medulla in 
physiological stress, whereas Hans Selye has put 
emphasis mainly on the role of the adrenal cortex.
A variety of extreme environmental conditions, 
including confinement at high population density, has 
been found to stimulate secretion from both the 
adrenal cortex and the medulla (Davis, 1971(a)), and 
high density, therefore, has been viewed as an 
environmental stimulus which gives rise to neurohormonal 
'stress' responses. Many responses to high density 
which are observed among animals confined in the laboratory 
may thus be consequences of 'crowding stress'. Both
1. We shall discuss the 'stress-reaction' more fully in 
Chapter II.
physiological and behavioural changes occur and are 
closely associated with each other in the animals' 
response to high population density.
The over-activation of the adrenal cortex 
and medulla and the general disruption of neurohormonal 
functioning which are observed in mammals at extremely 
high densities, have been associated with the development 
of disorders such as hypertension in mice (Henry,
Meehan and Stephens, 1967) and myocardial infarction 
in chickens (Ratcliffe and Snyder, 1964) . These 
hormonal responses also tend to increase the animals' 
susceptibility to infectious disorders (Friedman,
Lowell and Ader, 1970) and to contribute to a generally 
lessened state of health and vitality.
High density has a differential effect upon 
physiological maladjustment within an animal population. 
Usually the younger, the physically weaker and the less 
socially dominant individuals are most seriously 
affected (Crew and Mirskaia, 1931; Myers, 1971; 
Christian, 1968) . Behavioural changes in response to 
confinement at high density also differ between 
individuals in an animal population.
The experimental studies of J.B. Calhoun are 
especially interesting from the point of view of 
behavioural responses to high density among mammals.
He has shown that profound behavioural changes occur 
in a confined population of rats which is allowed to 
increase in size, and that a diversity of 'abnormal' 
behaviours emerges so that the social structure is
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totally disrupted. These behavioural responses 
include extreme and persistent aggressiveness, complete 
social withdrawal, overt homosexuality and disrupted 
maternal care, all of which are clearly inconsistent with 
the normal social functioning of the population (Calhoun, 
1968). Such behavioural abnormalities are usually 
accompanied by some degree of biotic maladjustment 
in the individual animals . Furthermore, the inappropriate 
and non-functional sexual behaviour, as well as death 
through injury or violence, are effective in eventually 
reducing the population either to a small number of 
relatively weak individuals (Marsden, 1972) or to none 
at all (Calhoun, 1 973) .
Calhoun found that changes in behavioural 
patterns are by no means identical for all individuals 
in a population of rats. In a given situation, some 
individuals will approach others with aggression and 
violence, whereas some avoid social encounter altogether. 
Inter-individual differences in behavioural response 
to high population density have been observed in species 
of animal other than rodents. W.M.S. Russell (1966) 
discusses the evidence that some zoo animals, provided with 
plentiful food, become extremely aggressive and even 
violent when the size of their enclosure is inadequate.
In particular, the social monkeys and the non-human
1. An exception is the kind of rat which totally withdraws 
from interaction with other rats, but which remains 
sleek and fat. Such rats are called 'Beautiful Ones' 
by Calhoun.
primates show a pattern of social behaviour in response 
to restricted space which is characterised by an increased 
hierarchical structuring. This is usually based upon 
self-assertion and aggressiveness, and: dictator­
ship by a physically powerful individual is a common­
place observation'. (Russell and Russell, 1970). The 
development of pronounced dominance hierarchies in 
response to high density is also observed in the lower 
mammals (Myers, 1966) and, indeed, in the human 
species, as we shall discuss below.
The maladjustment and social disruption which 
have been observed among animals confined at high physical 
density may, of course, cause a limitation and even a 
decline in population size, but this effect is likely to 
be incidental rather than a reflection of natural 
population regulatory mechanisms. Nevertheless, the 
'quality of life' of individuals is impaired, and the 
question arises of whether or not a similar situation 
exists among human beings in a high density environment.
High population density has certainly had 
an obvious and often important influence upon mortality 
in many human settlements. Infectious diseases have 
often spread with devastating effect through many early 
urban settlements and only relatively recently has this 
particular consequence of high density living been 
brought under control through the processes of cultural 
adaptation. J. Price wrote in 1775 that:-
'... it may be stated in general that whereas in 
great towns the proportion of inhabitants dying annually is 
from 1 to 19 to 1 in 22 or 23, and in moderate towns from 1 
in 24 to 1 in 28; in country parishes and villages, on the 
contrary, this proportion seldom exceeds 1 in 40 to 50.'
(in Stocks, 1934)
Half a century later, in 1839, William Farr was 
to note that the death rate in the rural counties of 
England was 50 per cent lower than that of London, whose 
population density was 115 times as great (in Stocks, 
op. cit.). After further detailed analysis of census 
data over the following two decades, Farr actually 
deduced a mathematical 'law' relating mortality to the
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sixth root of gross population density. His 
statistical indication of the evils of density in early 
urban settlements was often supported by more literary 
complaints:
'... London is but a type of other populous 
and large towns in which our fellow men are doomed to 
a degrading existence, and where many of them vegetate 
as fungi to live but half their days.' (Stephens, 1849) 
The existence of an association between urban 
aggregation and high mortality rate does not necessarily 
mean, of course, that physical density is the determining 
variable, and later research has been more specifically 
concerned with the effects of high density per se 
on human populations. P. Stocks was prompted in 1934 
to ask the question: 'Can we say which is the more
important in its effect on the risk of death, the number 
of houses crowded in an acre, or the number of people 
crowded in a house?' His subsequent research in 
England and Wales led Stocks to conclude that the 
mortaltiy rate was related twice as strongly to the 
number of people per house than to the number of houses 
per unit area. According to the very detailed analysis 
which he carried out, neither economic status nor social 
selection appeared to be instrumental in causing this 
relationship between residential density and mortality.
The changes in the nature of urban settlements 
and of society as a whole which have taken place since 
the beginning of the century, at least in the Western 
world, have been associated with a marked reduction 
in mortality rate. This fact is due largely to the 
introduction of public health measures, such as 
sanitation, which have eliminated many previously 
prevalent and fatal contagious diseases. This change 
in circumstances has meant that relationships between 
population density and mortality have become much less 
obvious, and consequently research in this area has 
become more difficult and is characterised by conflicting 
findings.
In a study in Chicago in 1965, a positive 
relationship was found between gross population density
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(persons per unit area) and child mortality from all 
causes , but no such relationship was found between 
density and adult mortality when other factors were 
held constant (Winsborough, 1965). Later research 
in Chicago also revealed no significant relationship 
between mortality rates and number of persons per unit 
area in the city (Factor and Waldron, 1973) .
A review of the literature by A.E. Martin 
(1967) concerning the relationship between residential 
conditions and health brought together clear evidence that 
health is negatively associated with 'overcrowding'. He 
pointed out, however, that it would be difficult 
to detect significant differences in child mortality 
rates in relation to environmental conditions, since 
these rates have fallen to very low levels in modern 
Western cities during the past two decades.
Nevertheless, in 1970 a study in England and Wales 
indicated that child mortality in the first two years 
of life from bronchitis and tuberculosis was positively 
related to city population size. (Collins, Kasap and Holland, 1970) 
Research on the prevalence of infectious 
disorder in relation to population density has not 
been exclusively concerned with mortality rates. The 
diseases themselves, of course, may produce a considerable 
amount of maladjustment in the population, and many 
studies have been concerned with the relationship 
between such morbidity and conditions of high physical 
density.
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The extremely high prevalence of a number of 
important bacterial diseases in pre-industrial and early 
industrial towns was undoubtedly due directly or 
indirectly to the concentration of human beings in a 
limited space. Bacterial infections have now been 
largely brought under control through the application 
of sanitary and other public health measures, but the 
probability of contracting a viral infection is 
significantly higher in congested urban situations than 
in environments of lower physical density. Hence 
the advice of the Ministry of Health in Britain in 
1919, that;- to avoid crowds, to shield the mouth and nose 
when coughing or sneezing, not wantonly to thrust one's 
face into the face of one's intercolator, are essentially 
rational and appropriate methods of reducing the risk 
to take influenza. .... it is quite easy not to 
frequent theatres, music halls and picture houses; it 
is even possible to avoid bargain sales, political 
meetings and assemblies.' (in Taylor and Knowelden,
1957) (my emphasis)
Density within the home, however, may also be 
a very important factor affecting the incidence of viral 
infections, as has been shown by F.S.VJ. Brimblecombe 
and colleagues (1958), J.J. Collins and colleagues (op. cit.), 
A.E. Martin (op. cit.) and J.W.L. Kleevens (1972). All 
of these authors present clear evidence for an 
association between domestic congestion and poor health.
Brimblecombe and his colleagues, in particular, conclude 
that 'crowding within the family is a more important 
factor than repeated casual contacts in the spread of 
acute respiratory infection'. (Brimblecombe et al, op. 
cit.)
Infectious disease, then, is one kind of 
maladjustment which is clearly associated with high 
physical density, both in confined animal populations 
and among human beings. The situation is less clear- 
cut. however, with respect to a relationship between 
high population density and the incidence of non- 
infectious disorder and research on the physiological 
effects of high density in human populations is 
relatively limited.
The urban environment itself has been associated 
with a general lack of health in individuals. In 1901, 
for example, '... a physician (was induced) to state that 
he looked upon every adult he met in the streets of 
London as a walking museum of morbid anatomy'. (Gunn, 
1901). Whether or not high density conditions per se, 
however, contribute to physiological malaise in human 
beings, is less generally accepted.
The assumption has often been made that 
'crowding stress' equivalent to that which is observed 
in animals also occurs among human beings, and that 
it is responsible for individual and social pathology 
in high density urban settlements. However, in spite
of much research on the effects of high density in 
human populations, there is very little evidence to 
support this assumption.
In particular, evidence is noticeably lacking 
for any consistent physiological response to the 
experience of high physical density in human beings, 
or even in non-human primates. In the words of 
D.E. Davis: 'We do know that the stress mechanism
occurs in primates, there is no question about that.
The question is whether the stress mechanism (in 
response to high density) is tied to behavioural 
mechanisms stemming from crowding'. (Davis, 1971(b))
It might be anticipated that physiological 
responses to 'crowding' would be readily observed 
in human subjects in a laboratory situation, as has 
been the case among many animal species. However, 
so far as I am aware, very little work has been done 
involving the measurement of physiological responses 
to spatial restriction. One study has shown that the 
galvanic skin responses of human subjects are greater 
under conditions of greater 'social proximity' in an 
experimental setting (McBride, King and James, 1965). 
This study was aimed at improving the understanding of 
the motivational basis for spacing behaviour, rather 
than the responses to high physical density.
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An interesting study reported by D.A. D'Atri (1975) 
involved an attempt to test the hypothesis that enforced 
crowding would be correlated with raised blood pressure 
levels. His subjects were the male inmates of three 
prisons; he measured the systolic and diastolic blood 
pressure of men who were confined in different kinds of 
housing, and found that those men who lived in dormitories 
had a higher blood pressure than those who lived in cells. 
D'Atri claims that his hypothesis is thus strongly 
supported, although he also points out that life in a 
prison dormitory is much more likely to involve very 
threatening interpersonal situations than is life in a 
cell. It is difficult, then, to be sure that the effect 
was due to high density or 'crowding'. Incidentally, 
a positive relationship was also found in this study between 
reported crowding on the part of the prisoners and 
elevated blood pressure, but the association was extremely 
weak.
Most experimental work on the effects of density 
among human beings has been carried out by psychologists. 
Their observations of the behaviour of individuals who 
are subjected to high density conditions for short 
periods suggest that the experience does not 
act as a 'stressor' in the same way as it does in many 
animal species. In other words, high density, as 
J.L. Freedman and colleagues (1971) put it, is not a
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simple 'aversive stimulus'. In their own experiments, 
no significant relationships were found between density 
and the performance by individuals of a series of 
mental tasks.
In human beings, a short-term high density 
experience is more likely to influence interpersonal 
behaviour than either physiological or intellectual 
functioning. W. Griffit and R. Veitch (1971) have 
carried out some experiments which highlight this 
sensitivity of social behaviour to density conditions. They 
exposed groups of students to conditions of 'low density' 
(12.73 square feet per person) and 'high density'
(4.06 square feet per person), and to two conditions of 
temperature - 'normal' (73.4°F) and 'hot' (93.5°F).
On the basis of the reported feelings of the subjects 
with regard to other people in the group, as rated by 
their response to a structured questionnaire, it 
was concluded that exposure either to the higher 
temperature condition or to the higher density condition, 
or to both, related negatively to interpersonal 
affective behaviour.
In children, too, interpersonal behaviour is 
influenced by density conditions. C. Hutt and M.J. Vaizey 
(1966) allowed children to 'free play' in a playroom 
area of approximately 370 sq. ft. in group sizes of 
small (^ 6), medium (7 — 11) and large (^12). The larger 
the group, the more time was spent in aggressive-destructive
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behaviour by the children. Children from the larger group also 
more frequently sought the safety of the periphery 
of the room, and engaged in less social interactive 
behaviour than those from the smaller groups.
A later study of children's social behaviour 
in relation to 'crowding' (Loo, 1972) produced results 
which contrast with those of Hutt and Vaizey. On 
decreasing the space available to each child in a group 
of constant size, C.M. Loo found that aggressive behaviour 
among male children was lowered, but that there was 
no effect at all on the female children. Both sexes, 
however, spent less time in group involvement under 
the higher density condition. When the size of the 
group was varied, however, and space held constant, 
no such effects were observed. Loo suggests that 
this difference in response between the situation of 
constant group size and the situation of constant 
space is due to a greater degree, in the former case, 
of group solidarity. In other words, in the situation 
of constant space each 'new' individual to the group 
may be perceived as a threat, so that aggressive behaviour 
or withdrawal, is promoted, whereas when group size is 
constant, each child is coping with a reduction in 
space per se. Loo's conclusion is that: '... the
effects of density are not simple'!
Some of the responses to high density 
conditions may be regarded as attempts to cope with 
or adapt to the situation, but unfortunately the
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literature on such coping responses is very inadequate.
S. Valins and A. Baum (1973) suggest that some of the 
behavioural responses which have been observed in the 
laboratory studies, such as those reviewed above, are, 
in fact, means of adaptation. They have studied 
the social and psychological effects of residing in 
'overloaded social environments', namely, the corridor - 
design dormitories of the State University of New York.
The structure of these dormitories requires residents 
to interact with 'too many others, often at 
inconvenient times or with people who are disliked'. 
Residents, when tested in the laboratory, were found to have 
a 'lower threshold for the experience of crowding' 
than residents of suite-design dormitories, where 
social stimulation was not generally experienced to 
such a degree. The level of 'crowding' experienced 
by individuals was assessed by their subjective report 
of discomfort/ and by their relatively poor performance 
of mental tasks when they were placed in a laboratory 
situation with high levels of social stimulation. As 
thus measured, 'crowding' was found to be associated 
in the experimental setting with avoidance of social 
interaction. This is, Valins and Baum suggest, 
possibly an adaptive behavioural tendency, developed 
by the 'corridor-residents' in response to their daily 
experience of high levels of social stimulation.
Let us now compare these experimental studies 
on social behaviour in relation to physical density 
with the investigations on behavioural responses to the
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longer-term experience of high density in 'real-life' 
situations.
Among the behavioural responses of animals 
to high population density, a common reaction is migration. 
This is also, of course, a possibility for human beings, 
and a typical response among urban residents to congestion 
in the city centre is movement to the suburbs or to a 
nearby country residence. Most people, however, are 
either reluctant or unable, perhaps for economic 
reasons, to completely break their contact with the 
urban community and, indeed, the overall trend in 
human migration has usually taken the form of a flow 
into cities rather than away from them. Perhaps a 
certain fascination with the excitement which is 
associated with any great concentration of people is 
responsible, in spite of any disadvantages of high 
density, for this attraction to urban centres.
Nevertheless, although emigration is not 
a common response to high physical density among human 
beings, people do tend to move within the urban 
environment. A. Chevan (1971) has suggested that 
the movement of expanding families to progressively 
larger homes, which he has observed in 
Philadelphia is an adaptive response to increasing 
household density. His analysis indicated that people 
move their homes in order to regulate the number of persons 
per room within the house, as their family size increases.
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Such behaviour would not, of course, be unexpected.
Research on behavioural responses to high 
density living in human populations has largely been 
concerned with effects upon social interaction.
Findings from experimental studies suggest that the 
'crowding' experience promotes an adaptive tendency 
to avoid interaction with others, and that this may 
also occur in 'real life' situations is implied by the 
research of R.L. and R.H. Munroe (1972) in East Africa.
These researchers found that individuals from more 
densely populated tribes in Kenya were found to display 
less positive attitudes towards others than those from 
tribes in which the density was lower. Two interpretations 
of this finding were discussed; firstly, that crowding 
causes an increased competition over resources and 
hence a lessening in the quality of social interaction, 
and secondly, that the dimunition in positive contact 
with others was an adaptive attempt to prevent potential 
social overload.
Most of the research on social behaviour in 
relation to high density living has been carried out 
in modern Western cities. Nevertheless, in spite of 
the difference in environment, the effect of high 
density in these cities is apparently similar to that 
which is observed among the African tribes, that is, a 
relative lack of interpersonal concern. E. Latane 
and J.M. Darley (1973), in their study of 'bystander 
apathy', showed that residents of urban areas in the 
United States are less likely than residents of rural areas to
intervene when a stranger is in distress. Similarly, 
general helpfullness to strangers is less frequent 
among city dwellers. In a study in New York, 
experimenters approached people's homes and asked
if they could use the telephone. A much greater 
number of requests were successful in small towns as 
compared to the city (Milgram, 1969) .
These studies indicate that a consequence 
of high density urban living is interpersonal 
indifference. The implications of such isolationism 
for the functioning of society have been commented upon 
by many authors, and even in the fourth century B.C. 
Aristotle expressed concern that a city's population 
may become so large that its members could not 'know 
one another's characters' (translated by Barker,
1946). He suggested that such a population size would 
make the enforcement of law and order very difficult 
and, indeed, his concern seems to have been well- 
founded. Certainly there is an indication from more 
recent research that there exists an association 
between high population density and social disorder in 
modern Western cities.
In Honolulu, for example, it has been shown 
that physical density, as measured by population per 
acre, was significantly related to several measures 
of social disorganisation, as indicated by the rates 
of suicide, of juvenile delinquency and of prison admissions 
(Schmitt, 1957 and 1966). In Chicago, significant 
correlations have been found between physical density 
in the home, as measured by the number of people per
room, and a number of indices of 'pathology', such 
as mortality rate and the prevalence of juvenile
delinquency (Galle et al, 1972).
Social disorganisation within households 
may also be aggravated by high residential density, 
as has been concluded by W.C. Loring (1956) from an 
analysis of data in Boston. A survey in Toronto, 
however, failed to reveal any significant relation­
ship between physical density within the home and 
aggressiveness among household members (Booth and 
Welch, 1974). This survey apparently found, on the 
other hand, that there was 'a small and selective 
effect of household subjective crowding on levels 
of aggression expressed by females toward other family 
members'. The importance of this 'subjective 
crowding' as compared with high physical density per se 
will be further discussed below.
A statistical association has been found 
between physical density and various kinds of social 
disorder and malaise in many other studies (see, for 
example, Winsborough, 1965; and Levy and Herzog, 1974). 
Even international aggression has been linked with 
high population density - C. and W.M.S. Russell (1968) 
claim that there exists a definite, although somewhat 
inconsistent, relationship between periods of especially 
rapid national population increase and outbreaks of 
violence both within and between nations.
48
The associations which have been found in the 
'correlational' studies of relationships between high 
population density and social disorder do not necessarily imply 
that high density per se has a detrimental effect on human 
society. The literature as a whole, in fact, tends 
to underrate the importance of the many other factors 
which are involved and of the various life experiences 
which may mediate between high physical density and 
the behavioural responses which are observed.
Let us now turn again to the question of 
whether or not the experience of high physical density 
may cause 'crowding stress' in human beings. We 
have seen that, in the experimental setting, the 
experience of high density can produce a variety of 
undesirable effects, including interpersonal tension, 
aggressive behaviour and subjective discomfort.
This finding would suggest that the short-term experience 
of high physical density promotes a state of psychic 
'stress' in individuals. Furthermore, the relationship 
between high population density and social disorder, 
which has been found in some of the 'correlational' 
studies implies that 'stress' and frustration can result 
from living in a high density urban environment.
Although we have no clear evidence that the 
'stress reaction' occurs in human beings in response 
to conditions of high physical density,as has been 
observed among many animal species, many authors have
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discussed the likelihood that people will experience 
tension and unhappiness in a high density environment.
In particular, high density has been viewed as a cause of 
the feelings of anonymity which are characteristic of many
urban settlements. In the words of Louis Wirth:
'Wherever large numbers of differently constituted 
individuals congregate, the process of depersonalisation 
also enters'. (Wirth, 1956). Individuality tends to 
become submerged and each person finds himself to be 
merely 'one of the crowd'.
The anonymity and impersonality of the 
urban environment may be at the root of much of the social 
disorder which has been observed in association with 
high density living. Emile Dürkheim, for example, 
has discussed high density urban living as a cause 
of 'anomie' in the society - a state which he claims 
has a number of deleterious consequences, including 
the promotion of suicide. (Dürkheim, 19 33) .
Moreover, for some individuals, life in the anonymous 
city is one of loneliness and desolation (see Alexander,
1973; and Queriod, 1973) .
The hypothesis that high physical density is 
associated with psychic 'stress' and maladjustment lies 
behind much of the research on the effects of high 
density living in human beings. Perhaps the earliest 
study along these lines was that of R.W. Hyde and L.E. Kingsley 
in 1944, who examined the mental states of men who were
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rejected for psychiatric reasons from service in the 
armed forces. They found that rates of psychiatric 
rejection increased with increasing degree of urbanism 
in the men's home environment. This finding was later 
supported by the work of H.R. Lantz (1953), who found that 
U.S. Army Air Force personnel had a higher incidence 
of psychiatric disorder if their home town was large 
than if it was a village or rural area.
Although the results of these studies are 
suggestive, it was the work of R.E.L. Faris and 
H.W. Dunham (1939) which had really opened the way 
for research on the relation between physical density 
and psychic maladjustment within populations. These 
authors, who were pioneers of the so-called 'ecological'1 
approach to psychiatry, made a descriptive analysis of 
the spatial distribution of the residences.of psychiatric 
patients in Chicago and its immediate surroundings.
Their data, which covered all first admissions to 
psychiatric hospitals over a twelve—year period, produced 
a pattern of concentric circles, with the highest rates 
of disorder in the central business district and in 
the adjacent 'rooming house' and negro apartment-house 
areas. A map of population density in Chicago shows 
a similar maximum in the central areas. This concentric
1. 'Ecological' is used in this paragraph in the sense 
in which it is used by urban geographers; that is, 
referring to spatial patterns of variables.
(Park and Burgess", 19 67)
zoning, which applied especially to the incidence of 
schizophrenia, was subsequently found to apply to 
several other cities in the United States of America 
(Queen, 1940) . The processes involved in the causation of 
psychiatric disorder were not investigated fully in 
this early research by the Chicago School of 'Urban 
Ecology', but the scene had been set for a more detailed 
epidemiological approach to the study of mental 
maladj ustment.
Much of the ensuing research which has 
investigated the relationship between high population 
density and rates of psychic disorder has dependended 
upon the frequency of hospital admissions as an indicator 
of maladjustment. A study by R.C. Schmitt, for example, 
indicated that the frequency of psychiatric hospital 
admissions in Honolulu was associated with the number 
of persons per net residential acre (Schmitt, 1966).
No such relationship was found, however, with intra- 
residential measures of physical density. A more 
recent study in Chicago has revealed a significant 
association between high population density (persons 
per square mile) and rates of admission to psychiatric 
hospitals (Factor and Waldron, 1973) .
Hospital admission rates, however, are relatively 
poor indicators of psychic state in a population, and many 
studies have made use of interview-questionnaire procedures 
to assess psychic impairment within the community. This
approach permits us to investigate the relationship 
between the less extreme forms of maladjustment and 
the experience of high physical density by 
individuals.
A number of interview schedules and symptom 
checklists have been devised which purport to measure 
degree of mental disturbance. Most of these do not 
attempt a classification of psychiatric disorder into 
the traditional diagnostic categories; instead, they 
define a continuum of psychic maladjustment in terms of 
responses to a series of questions about psychosomatic 
symptoms and feeling states. Studies which utilise 
these scales are thus generally limited to the 
detection of 'neurotic' disorder and rarely can detect, 
for example, organic psychoses or paranoic states. In 
spite of the fact that results are not always comparable 
between studies, due to the diversity of scales used, 
these psychometric scales have been extremely valuable 
in the investigation of relationships between mental 
distress and environmental conditions.
Perhaps the most ambitious of the epidemiological 
studies of psychic disorder v/hich have utilised interview 
schedules and symptom scales are those carried out by 
A.II. Leighton (1959) in Stirling County, and by L. Srole 
and his colleagues (1962) in Midtown Manhattan. Both 
of these studies made use of structured questionnaires 
to provide data for the assessment of the mental state
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of individuals by professional psychiatrists .
They were aimed at measuring the prevalence of 
psychic disturbance among non-institutionalised 
community residents, and at investigating the 
relationships between degree of disturbance and 
various aspects of life experience. Both studies 
revealed an association between stressful life events 
and psychic disorder. In particular, they showed that 
rates of psychiatric disturbance were significantly 
higher among people of lower status in the society.
Many investigators have taken a similar 
approach to that which was taken in the Midtown and 
Stirling County studies, but they usually have 
considered the influence on rates of disorder of specific 
conditions of life. These conditions include
ethnic status (Dohrenwend et al, 1969), socio-economic 
status (Crandel and Dohrenwend, 1967) , housing 
conditions (Hare and Shaw, 1965; Wilner et al, 1960) 
and differences between urban and rural environments 
(Summers et al, 1971). Other studies have concentrated 
upon age and sex differences in rates of psychic 
disturbance (Phillips and Segal, 1969; Blumenthal, 1967). 
Very few investigations of this kind, however, have 
involved specific reference to high population density 
as a possible correlate of psychic disorder in the
1. As a result of these studies, a twenty-two item screening 
scale was developed (see Langner, 1962). This 
'Langner scale' has been used in the present study of 
responses to high density living in Hong Kong (see 
Chapters IV and V).
community.
One survey which does use an interview- 
questionnaire procedure to assess mental disorder in 
relation to physical density conditions is that 
which was carried out by A.J. Marsella and his colleagues 
in Manila (1971). They used a 60-item symptom 
checklist to measure maladjustment in an interview 
of Filipino men, and found that scores were 
positively related to the number of persons living 
in the respondents' dwelling. They suggest that 
actual limitation of space in the home (the mean size 
of dwelling among lower class Filipinos was 5.1 sq. m. 
per person), as well as increased interpersonal 
tension due to this limitation, was contributing to 
the residents' psychic maladjustment.
It is difficult to interpret the findings 
of these statistical studies in terms of the aetiology 
of psychic maladjustment within a population. The 
experience of high density living may indeed be a 
causal factor, as many of the studies imply. On the 
other hand, a positive relationship between high 
physical density and rates of mental disorder may 
indicate an influence in the opposite direction, since 
disturbed persons, due to their inferior functioning 
in a competitive society, are likely to accumulate in 
the relatively impoverished high density areas of a 
city (see Dohrenwend et al, 1969).
Another factor which complicates efforts 
to causally relate high density living to psychic 
disorder in a population is high residential mobility.
L. Srole (1972) points out that the present trend in 
the United States is for individuals to move home 
several times in their lives - people are increasingly 
'nomadic', apparently changing their immediate 
environment to suit their stage of life as well as 
their personality and income. Persons may move 
several times between inner city, suburb and rural 
'retreat', as well as between cities. This behaviour 
may, of course, be therapeutic for the individual, but 
it certainly confuses any analysis, on a population 
level, of the relationship between environmental 
conditions and biopsychic state.
In summary, empirical studies have at most 
succeeded in demonstrating that a statistical 
association sometimes does exist between certain measures 
of high physical density and rates of behavioural 
disorder or of psychic maladjustment within a 
community. They tell us little, however, about the 
intermediary experiences and the possible intervening 
factors in the relationship. These processes are 
discussed, however, albeit with relatively little 
empirical backing, in the theoretical literature.
D. Stokols (1972) has put forward a social- 
psychological model of 'crowding' in which he discusses 
the possible intermediary factors between a condition
of space limitation and an individual's perception of 
this as 'crowding'. He recognises two major categories 
of intervening factors - 'qualities of the physical and 
social environment' and 'personal attributes of the 
individual'. Emphasis is put on the importance of 
considering 'stress' as an aspect of the 'crowding' 
experience, and Stokols writes that:
'... all crowding situations involve stress, 
and the occurrence of this stress cannot be predicted 
on the basis of spatial considerations alone. Rather, 
the experience of crowding must be understood as a 
phenomenon which develops over time, and whose (sic) 
developmental pattern and intensity are determined 
through a combination of environmental and personal 
factors.'
The importance of perception in human 
responses to high density has also been discussed by 
J.A. Desor (1972), who suggests that an individual's 
judgement of 'crowding' in a particular situation 
will be influenced by, among other factors, the level 
of social stimulation which he is receiving.
A more recent theoretical discussion on this 
topic from the psychologist's point of view is that 
of A* Esser (1973) who defines 'crowding' as 'being 
incapable of handling information'. He considers 
that the experience of being 'crowded' constitutes a 
disharmony in the brain and an arousal state, which are
due to inappropriate interaction, unfamiliarity of the 
environment and diminished or disturbed functioning 
of the central nervous system. A person can, then, 
in Esser's sense, be 'crowded' by his own thoughts, just as 
his time can be 'crowded' with events. Such a conception 
of crowding, however, is perhaps taking the meaning 
of the experience further from the actual condition 
of physical density than is useful.
Research on the perception of high density 
conditions has received some stimulation from ethological 
studies of spatial behaviour in human beings. R. Sommer 
(1969) coined the term 'personal space' to refer to 
the 'mobile body-*, cent red area around an individual 
from which other individuals are generally excluded'. 
Personal space, however, is only one component of 
a complex set of interrelated concepts which are 
relevant to interpersonal behaviour in response to 
situations of high physical density (see Hall, 1966).
It seems reasonable to assume that intrusion 
of an individual's personal space is likely to give 
rise to feelings of 'crowding'. Some of the experimental 
studies referred to earlier - for example, those of 
W. Griffit and R. Veitch, C. Hutt and F.J. Vaizey, 
and C.M. Loo (op. cit.) - may be interpreted in this 
way. In other words, the interpersonal tensions which 
are observed, in both adults and children and particularly 
between relative strangers, under conditions of high 
physical density in the laboratory may be generated by
the mutual intrusion of 'personal spaces' which is 
unavoidable in such situations (see also Sommer and 
Becker, 1971).
Frequently the terms 'territoriality' and 
'privacy' have been used in the ethological studies 
of human behaviour in relation to space, and these 
expressions have come to be widely used in the human 
context, although they were later borrowed by animal 
ethologists. Interest in 'territoriality' has been 
revived through the study of human behaviour, and 
considerable confusion surrounds the use of the term 
at the present time in the study of human responses to 
high density. A. Vine (1973) has attempted to define 
territoriality in his discussion of individual behaviour 
in relation to space:
'... territoriality is ... a behavioural 
characteristic whereby an animal's relative priority 
in itself obtaining, or its control of the access of 
others to (sic), some specifiable resource, depends 
at least partially upon how much each has previously 
used the location.'
In this sense, the concept of territoriality 
comes very close to the notion of 'privacy'. In a 
study of privacy in a suburban neighbourhood of San 
Francisco-Oakland, N.J. Marshall (1972) found that 
when residents felt that there was a lack of privacy 
between households, they also complained of mutual 
visibility and noise intrusion due to the proximity
of neighbours. It is not easy, however, to justify a 
distinction, in terns of our interests, between this 
feeling of a need for privacy and the experience of 
'crowding'. It is perhaps wise to avoid further 
theoretical entanglement with the concepts of either 
'territoriality' or 'privacy' in the study of human 
responses to high physical density.
We have mainly been concerned so far with the 
effects of high density living upon individuals. For 
example, we have considered the likelihood of 
contracting an infectious disease, of experiencing 
'stress' and psychic maladjustment and of behaving 
aggressively towards others when the environment is one 
of especially high physical density. V7e have not yet 
mentioned the responses of society as a whole to high 
density conditions. These societal responses are not, 
of course, unconnected to the responses of individuals.
We have seen that the social structure of 
animal populations can be influenced by high density 
in a way which leads to diversification of behaviour 
and to the development of social hierarchies. An 
analogous effect is apparent in human society. It 
can be argued that the city 'shows a nearly infinite 
capacity of its members to differentiate themselves'
(Keyfitz, 1966). This social differentiation which 
is characteristic of the city involves a process of 
specialisation which, it is claimed, is encouraged by 
high population density and has a considerable impact 
on social organisation. As L. Wirth has said:
'Density reinforces the effect of numbers in diversifying 
men and their activities, and in increasing the 
complexity of the social structure.' (Wirth, op. cit.)
A hierarchy of status and power emerges from such a 
situation so that, as A. Cournaud and M. Meyer (1973) point 
out, 'over-crowding tends to persist or to become 
progressively worse'. As the latter authors suggest, 
this effect may be due to the fact that those 
individuals who are the most detrimentally affected by 
the high density are those in the lower socio-economic 
levels of society and, therefore, lack the power to 
make effective protests.
The differential effect of high density 
upon maladjustment within human society is another 
example of a parallel with the effects of high density 
among animals. Most epidemiological surveys find that 
the lower the social class an individual belongs to, 
the more likely he is to be maladjusted (see Dohrenwend, 
1966), and J. Cassell (1971) has suggested that high 
density conditions increase the importance of the social 
environment as a determinant of health. He predicts
that individuals will respond differentially to the 
stimuli associated with high physical density, according 
to their social position, social contacts and personal 
support network. These particular conditions of life 
may indeed be very important intermediary factors in the 
relationship between high density living and its effects 
on the health and well-being of individuals.
It is apparent, then, that increasing 
density within human settlements leads to and intensifies 
the emergence of a social organisation which is 
characterised by hierarchical power structures, and 
by a weakened control by the majority of the population 
over their personal environment and conditions of life. 
Although it can be argued that this response by society 
to population pressure is primarily an adaptive one, it 
certainly tends to contribute to individual maladjustment.
Nevertheless, in spite of these deleterious 
effects upon human society and individuals, we cannot 
ignore the fact that high population density has some 
some positive benefits for human experience and culture ; 
as was pointed out in 1877 :-
'When people declaim in doleful numbers against 
the noise and dirt of the busy centres of population, 
they should remember the liberty we enjoy as a consequence 
of the mental activity and enterprise which have been
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generated by the contact of minds brought together in 
great towns.' (Joseph Cowen, 1877, in Briggs, 1963)
Hence it has been said that: 'Reason and
reflective thinking were born in the city' (Park and 
Burgess, 1967); and certainly the arts have flourished 
from time to time in the urban environment:
'As the outer shell of the city grew, so to 
say, its interior likewise expanded: not merely did
its inner spaces, within the sacred precinct, but its 
inner life. Dreams welled up out of that interior 
and took form; fantasies turned into drama, and sexual 
desire flowered into poetry and dance and music. The 
city itself thus became a collective expression of love, 
detached from the urgencies of sexual reproduction.
Activities that sprang to life only on festal occasions 
in ruder communities became part of the daily existence 
of the city. And what began as a wholesale transformation 
of the environment became a transformation of man.'
(Muinford, 19 61)
And, in Mediaeval times, 'The town itself was an ever­
present work of art' (Muinford, op. cit. ) .
The more material products of urban existence, 
on the other hand, have frequently hidden the artistic 
creativity which can be a part of city life^.
1. The city is considered here in the same way as it is 
defined by Gordon Childe (1957): 'In English this
untranslatable word (city) implies a cathedral, a bishop's 
palace, a body of canons and other clergy, and a large 
number of laymen who are neither farmers, fishers nor 
hunters. I have taken this as the essential 
character of the city.'
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In the nineteenth century, for example, L.E. Emerson 
saw urban conglomerates as 'artificial and 
curtailed, unnatural, inferior to the wilderness, and 
destructive of poetry, philosophy and solitude' (in 
White and White, 1962). Other American intellectuals 
in the last century complained of the poor aesthetic 
quality of their environment: 'life in the city is...
spectatorial, but .... there is too little that is 
especially worth looking at, little that is sensuously 
pleasing or artistic' (in White and White, op. cit.)
It is true that, if it were not for human 
concentration in urban settlements, we would not know 
the beauty of temples and cathedrals, the grace of 
aristocratic homes, the grandeur of sweeping avenues; 
but are these, we might ask, not simply the equivalent 
of nature's beauty which is so often obliterated by 
urban expansion? And are they not merely the reverse side 
of the coin on which such monstrosities as tenement 
slums and blackened factories are all too commonly 
stamped? Whatever our criteria for aesthetic quality, 
we can see that, above a certain level of population 
density, human settlement is unlikely to generate a 
consistently beautiful environment.
While technical, intellectual and aesthetic 
innovations may have been generated by human population 
concentration, perhaps the most crucial component of 
culture which is affected by density conditions is the 
set of values and attitudes held by individuals in
the society. Density conditions are important in 
moulding the attitudes of individuals, an influence 
which operates largely through childhood experience.
The psychic and social development of children 
living in 'crowded' homes was carefully observed by 
J. Plant (1930). He was able to detect several 
characteristics which he claims are associated with the 
experience of 'crowding'. These include a lack of 
self-sufficiency, an easy disillusionment about other 
people, particularly concerning sex, and a difficulty 
in maintaining objectivity towards the world. A. Schorr 
(1964) suggests that such 'mental habits' are likely 
to result in attitudes of cynicism and passivity and 
an intolerance of solitude, all of which are 
characteristics which he had observed in the typical 
urban slum dweller in Britain. He has also considered 
high density living as an important determinant of 
such attitudes, and writes that 'crowding keys in 
with other deprivations, each reinforcing the other, 
to shape the slum dweller'. (Schorr, op. cit.).
A life-style is thus encouraged which involves 
gregariousness, a dependence upon external sources for 
stimulation, and a general unwillingness to either 
comprehend or to influence the immediate environment.
High density and 'crowding' in human communities may 
thus be allowed to persist, largely as a result of its 
own influence on the values and life-style of the people 
who are directly experiencing it.
From this brief review of the literature
relevant to the influence of high density upon populations 
and individuals, the state of knowledge on the subject 
can be summarised as follows.
There is a good deal of evidence, both from 
earlier, largely impressionistic, reports and from more 
recent 'correlational' studies, that high physical 
density has some degree of detrimental influence on 
human populations. Some associations have been found 
between high density conditions and rates of mortality, 
various kinds of biopsychic maladjustment, and such 
examples of social disorder as juvenile delinquency and 
a disruption of parental care.
Nevertheless, investigations of the effects 
of high density upon human individuals have led to 
relatively few conclusions. Persons who are confined 
experimentally at high density for short periods do 
show some impairment in their interpersonal interactions , 
and feelings of discomfort and an increased sensitivity 
to 'crowding' are reported. There has been very little 
research, however, on the connection between the effects 
of such short-term and artificial conditions of high 
density upon individuals, and the effects of longer- 
term experiences in 'real-life' situations. Information 
is particularly lacking in the area of physiological 
responses to either the short-term or to the long-term 
experiences of high density.
Much of the research on human responses to
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high population density has been stimulated by the effects 
which are observed in investigations on animal populations. 
Studies of density in the non-human species have the 
advantage of being relatively controlled, and they have 
mostly concentrated upon physiological and behavioural 
responses to artificially produced and often extreme 
conditions of high physical density. Many animal 
studies, however, have been concerned with natural 
mechanisms of population regulation.
Interpretations have often been made of 
the results obtained from studies of human responses to 
high density living on the basis of the effects observed 
in animals. However, although some cautious analogies 
may be drawn, this approach is not always valid. 
Observations in human populations tend to produce very 
variable and often conflicting results, and this very 
inconsistency implies a considerable plasticity of 
response to spatial restriction in human beings. This 
is an extremely important realisation and it suggests that 
less emphasis should be placed on the detrimental 
consequences of high physical density, but that more 
effort should be put into the investigation of means 
by which human beings can cope with or adapt to these 
conditions.
An area which is most seriously neglected in 
the literature on human responses to high density living 
conditions is the important and interesting question of
the nature of the relationship between population density 
and culture. Cultural processes'^ have, of course, 
played a crucial role in the development of human 
settlements; in their capacity to absorb large numbers 
of people and in the formation of their character. 
Moreover, culture is the basis of the human species' 
remarkable ability to adapt to conditions which deviate 
significantly from those to which it is genetically 
adapted through evolution, including conditions of 
extremely high physical density.
It is apparent from this brief review that 
high population density can influence a large number of 
factors in both animal and human communities, ranging 
from, physiological processes to value-systems, and that 
these effects are often interdependent and interlinked. 
There are, however, large gaps in our knowledge of the 
connecting processes between conditions of high 
physical density and the biosocial responses of human 
individuals. The present study aims to make some 
contribution to a further understanding of these
processes.
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CHAPTER II
_____________
CONCEPTUAL MODEL
We are given an overall impression from the 
literature that unusually high levels of density tend 
to have a deleterious influence in many animal and 
human populations. It is also apparent, however, 
that responses to high density vary considerably 
between and within species. Human beings live and 
multiply in settlements of extremely high density, 
and, although some detrimental consequences have been 
reported, it appears that in many communities today, 
high population density does not have serious 
consequences for the health of individuals. This 
conclusion applies particularly to Hong Kong, where 
we have gained the impression that the extreme 
conditions of population density have remarkably little 
direct effect on biopsychic maladjustment or social 
disorder in the population (see Chapter III).
It was the situation in Hong Kong which prompted 
us to develop a conceptual model relating to the 
responses in human beings to high population density. 
This model forms the basis of the present study, and 
it relates to the broader conceptual framework which 
underlies the Hong Kong Human Ecology Programme. It 
describes the sequence of processes and states 
postulated to exist between high population density 
and the biopsychic state of individuals, and it aims
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to assist us in filling some of the gaps in understanding
which we have found to exist from our review of the
literature. At the same time, the usefulness of the
model itself, as a basis for the study of human
responses to high density living is, of course, under
scrutiny and will be tested through our study.
HYPOTHESES CONCERNING RELATIONSHIPS BETWEEN HIGH DENSITY 
AND BIOPSYCHIC STATE
A central theme of the conceptual model and of 
the underlying theoretical framework of the Hong Kong 
Human Ecology Programme is a concern with the 
interrelationships between, on the one hand, environmental 
conditions and life styles, and, on the other, the state 
of health and well-being of individuals. In this 
connection, and as we have discussed above, the 
Hippocratic postulate is particularly pertinent; that 
is, the state of health of individuals, or the health 
and disease pattern of a community, is taken to be largely 
a function of the quality of the environment and of 
life-style. Furthermore, it is proposed that the state 
of health is less a function of the total environment 
than of the actual experience of aspects of this environment; 
that is, of the individual's personal environment and 
of his behaviour in that environment.
The Hippocratic postulate itself, including its 
refinement in terms of the importance of the personal 
environment, is not sufficient as a theoretical basis 
for the investigation or interrelationships between
_____________
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environmental conditions and the state of health of 
individuals. When an evolutionary perspective is 
taken together with the Hippocratic postulate, we 
are provided with a valid and meaningful startina 
point for the formulation of hypotheses (see Introduction, 
p. 9 ). This perspective is represented by the 
principle of phylogenetic maladjustment , which 
states that if the conditions of life of an animal 
deviate significantly from those in which the species 
evolved, signs of maladjustment are likely to occur in 
the animal. Such conditions are termed 'evodeviations'. 
The principle of phylogenetic maladjustment applies, 
as we have discussed, as much to human beings as it 
does to any other species, and it is very pertinent 
to the discussion of human responses to the condition 
of high population density, which is clearly an example 
of a deviation from the situation which prevailed in 
the 'evolutionary environment of Homo sapiens.
On the basis, then, of the principle of phylogenetic 
maladjustment, the hypothesis could be advanced that, 
since high density is an evodeviation, it is likely to 
give rise to signs of maladjustment in a population.
As we have discussed above, there is qood evidence 
in the literature to support this hypothesis with 
respect to the infectious diseases. On the other 
hand, the impressions which we have gained in Hong Kong 
call into question the validity of the hypothesis
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with respect to other kinds of disorder (see Part R.l).
In the context of our study, therefore, we have 
restated the hypothesis as follows: there is likely
to be a positive association between high population 
density and signs of biopsychic maladjustment in 
human individuals, but this association is unlikely to 
be strong. V7e suggest, in fact, that the potential 
deleterious consequences of the particular evodeviation 
of high physical density in human beings are modified 
to a considerable extent by certain intervenina factors 
and by processes of adaptation, which are themselves 
of considerable interest and of great relevance to 
the situation in a modern urban community.
The simple hypothesis stated above is clearly 
not sufficient, then, as a basis for the study of 
human responses to high density living. An expansion 
of the conceptual model is necessary in order to take 
into account possible intermediary states and processes 
in the sequence between high density and the health and 
well-being of individuals.
Figure 2 illustrates the first step in the develop­
ment of this model. It describes our fundamental 
concern with an interaction between environmental 
factors and the biopsychic state of individuals , 
and it also shows the important distinction between 
high density in the total environment and high density 
as it is actually experienced in the personal 
environment of individuals.
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Fig. 2: The relationship between the total environment, 
life conditions and biopsychic state.
total biopsychic 
state
personal
environment environment
maladjustmentdensity density
filters
The total environment and the personal environment
The distinction between the total environment 
and the personal environment of individuals has alreadv 
been discussed (see Introduction), and it is 
particularly relevant in the understanding of human 
responses to high density livina. This distinction 
is especially important in relation to the refinement 
of Hippocratic postulate, which states that the health 
and well-being of individuals is largely a function 
of those aspects of the environment with which they 
actually come into contact. In terms of the initial 
hypothesis mentioned above, then, the influence of 
high density in the total environment on biopsychic 
state in a human population is likely to be largely 
through the personal experience of individuals. Hence 
we might expect to find an interestincr variation in
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the kinds of response to high density living which 
occur both between and within populations.
It is important, then, to take into account this 
relationship between personal experience and the total 
environment, which is determined by a series of inter­
vening factors referred to as 'filters’ (see Figure 1 
and Introduction). The individual's experience of 
the total environment is determined to a large extent 
by cultural factors, and a filter influencing the 
individual's experience of the total environment which 
is of particular concern in the present study is 
economic status. Economic resources can provide an 
individual with the opportunity to live in a spacious 
home, to own a private car and so to avoid the discomfort 
and congestion of public transport, and perhaps to 
'escape' the urban concentration by living in a more 
'exclusive' area of lower population density.
Economic and cultural filters are thus very 
important mediators in the relationship between high 
physical density in the total environment and the responses 
of individuals. They are particularly important 
aspects of the situation since they provide scope for 
potential processes of cultural adaptation to conditions 
of high physical density in the environment.
Physical density and 'crowding'
Another important distinction in the conceptual 
model is that between high physical density and the 
individual's actual experience of 'crowding'. This
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distinction is one which has increasingly been discussed 
in the literature, and it is perhaps the most important 
recent conceptual development in the study of the effect 
of high density living in human populations.
Physical density is usually measured in terms 
of the number of people per unit of space or area.
There are different aspects of physical density: the
gross population density of a human settlement, for example, 
is defined as the number of persons per unit of area on 
the ground. Residential physical density, on the other 
hand, has been defined in several ways - for example, as 
the number of persons per room in the home, and as the 
amount of floor space per person in the home.
Physical density is thus an objective state 
which can be measured with reasonable accuracy, both 
on the level of the total environment and as an aspect 
of the individual's personal experience. 'Crowding' , 
on the other hand, is not so easily defined. The 
word 'crowd' is of Anglo Saxon origin^, and has been 
described as:
'a number of persons or things collected or closely 
pressed together, a throng; a promiscuous medley; a 
great multitude, concourse, swarm; a mob; the populace; 
the vulgar.' (Ogilvie, 1905)
1. Cruden (v): 'to press'; whence croda, gecrod:
'a press or throng'. (Ogilvie, 1905)
A 'crowd', however, is still an objective 
phenomenon, whereas 'crowding', or being 'crowded', 
represents a personal experience. Moreover, this 
experience is essentially a subjective state which is 
usually assumed to be unpleasant. Clearly there is a 
relationship between physical density and browding', in the 
sense that the latter cannot usually exist without the 
former - a person is unlikely to feel 'crowded' when he 
is not in a situation of high density. Nevertheless, 
individuals differ considerably in the extent to which 
they feel 'crowded' under given conditions of density, 
and even the same individual may not always react in the 
same way on different occasions to the same high 
physical density situation. This observation implies 
that the experience of 'crowding' is dependent upon a 
variety of factors in addition to high physical density 
per se. That is to say that being 'crowded' is the 
result of an individual's perception of a high physical 
density situation.
For the purposes of the present study, the 
subjective state of being 'crowded', which is associated 
with uneasiness and a sense of discomfort, will be 
referred to as an 'affective density state' (Figure 3 ).
More specifically, we define affective density 
as that state which develops when the individual feels 
an urge to move away from the people around him. In
other words, the individual who perceives the density in
his surroundings to be 'too high' would tend to avoid 
the situation, as long as the circumstances permitted 
such behaviour.
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Fig. 3: The relationship between the experience of high
physical density and affective density.
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A transient state of affective density, when the 
behavioural response to which it leads is resolved 
under appropriate conditions, is not necessarily 
undesirable. Indeed, the behavioural tendency to avoid 
conditions of high physical density is likely to have been 
of survival value to human populations in the 'evolutionary' 
environment, and it may have a phylogenetic basis. In 
a time of acute food shortage, for example, a more 
dispersed population would be better able to cope with 
the situation than one which is concentrated in a specific 
area (see Lee and DeVore, 1973).
Situations sometimes exist, however, in which, for
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one reason or another, the individual's appropriate 
avoidance behaviour cannot take place, so that his state 
of affective density persists. The question then arises 
of whether or not this chronic state of affective density 
has deleterious consequences for the biopsychic state 
of the individual.
Affective density and biopsychic maladjustment: frustration
At this stage we can state the simple hypothesis 
that there will be a positive relationship between a 
state of chronic affective density and biopsychic 
maladjustment, and that this relationship will be stronger 
than that which exists between high physical density per se 
and maladjustment. This is the second major hypothesis 
which underlies our conceptual model.
We have suggested that a state of affective 
density tends to lead to biopsychic maladjustment in 
human populations, but we do not, of course, imply that 
all people who experience affective density are inevitably 
in a poor state of health; clearly, there are intervening 
factors which allow some variability in this relationship. 
We have proposed, in fact, that an important intervening 
factor between affective density and maladjustment is a 
state of frustration. This sequence of states is
4 .illustrated in Figure
Fig. 4: The relationship between the experience of 
high physical density and maladjustment: 
affective density and frustration.
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When an individual finds himself in a situation 
in which he experiences affective density, and when 
conditions are such that he cannot resolve these 
feelings by an avoidance of the situation, then he may 
well develop a feeling of frustration. The state of 
frustration is itself, of course, a complex aspect 
of biopsychic state - it is also an area which provides 
scope for variability in the relationship between 
maladjustment and the experience of high physical 
density. Firstly, a state of frustration is less 
easily induced in some people than in others and,
secondly, there exist a variety of means by which 
frustration may be released so that it does not 
necessarily result in biopsychic disorder. However, 
this is not an aspect of the situation with which we 
intend to deal in detail here; frustration is 
mentioned simply as an important intermediary between 
a state of affective density and a state of stress, 
which we postulate to be an immediate precursor of 
biopsychic maladjustment.
Affective density and biopsychic maladjustment: stress
Stress has frequently been discussed in the 
literature as a reaction to high population density in 
animals (see Chapter I). Many mammalian species, 
when 'crowded' together under artificial conditions, 
exhibit a range of physiological and behavioural 
reactions which are commonly described as manifestations 
of a 'stress' response, and which have generally 
deleterious consequences.
Although the responses of human beings to high 
population density are not necessarily comparable to 
those shown by most non-human species, it is reasonable 
to assume that some kind of stress reaction might be 
involved in human beings. We have made this assumption 
in our conceptual model, and propose that the perception 
of physical density which gives rise to affective 
density will eventually lead, if unresolved and
prolonged, to a state of frustration and to a state of 
stress. As we shall discuss below, chronic stress 
is likely to lead to biopsychic maladjustment, so that, 
through the sequence of states which we have postulated, 
an individual's health can be adversely affected by 
the experience of high physical density in his personal 
environment. (Figure 5 )
Fig. 5 : The relationship between the experience of
high physical density and maladjustment: 
affective density, frustration and stress.
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Since the stress reaction is extremely 
pertinent to our further discussion of responses to 
high density, it is worth digressing at this point 
for a discussion of biopsychic stress in human beings.
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Stress can be described as an aspect of the 
biopsychic state which lies at the extreme end of a 
continuum which is represented at its opposite 
extreme by a state of homeostatic equilibrium^. (Figure 6)
Fig. 6: The ’stress-continuum'.
biopsychic 
state
state
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of
stress
A state of stress develops when those 
physiological and psychological processes which are 
normally in a state of flux exceed their usual range 
of variation, so that the equilibrium is significantly 
disturbed. Dangerously extreme fluctuations are
1 . A definition of homeostatic state is given in the 
Glossary.
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usually dampened hy a series of biopsychic adjustive 
mechanisms, but in some cases the stress-promoting 
conditions are so extreme or so prolonged that the 
short-term adjustive processes are neither adequate nor 
appropriate. In these cases, a state of chronic stress 
is likely to develop, leading, if it persists, to a 
state of biopsychic maladjustment. (Figure 7)
Fig. 7: Stress as an intermediary between the state of
homeostasis and maladjustment.
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Some of the biotic processes which occur when 
the homeostatic state is significantly disturbed have 
been well described; and perhaps the best known 
description of the physiological aspects of stress 
is embodied in the 'general adaptation syndrome' as 
proposed by Hans Selye (1956). This is said to 
involve 'the sum of all non-specific systemic reactions 
in the body' (Selye, op. cit.),and it is thought to be
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activated in response to most stress-promoting situations. 
The syndrome has three stages: firstly, the 'alarm
reaction' occurs, in which adrenalin is released from 
the adrenal medulla and noradrenalin from the postganglionic 
sympathetic nerve fibres. This reaction has an 
immediate 'emergency' effect which is essentially a 
facilitation of vigorous activity, and it is succeeded 
by the second stage of the reaction - the stage of 
'countershock'. In this stage the adrenal cortex 
becomes important and promotes psycho-physiological 
reactions which tend to restore a state of homeostasis.
If countershock measures are inadequate, however, a 
stage of exhaustion ensues which leads to degeneration and 
ultimately to death.
According to Selye, the biotic reactions which 
are involved in the general adaptation syndrome, and 
their immediate physiological effects (such as 
selective vasoconstriction and vasodilation, involution 
of lymphatic glands and raised blood sugar levels), 
are the components of a stress reaction which is not 
specific to the activating stressful stimulus. It 
may be accompanied, however, by local reactions, the 
nature of which is more dependent upon the particular 
stress-promoting circumstances. Bodily injury, for 
example, provokes healing processes around the wound 
as well as the general adaptive response which involves 
the entire bodily system.
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The concept of a generalised physiological stress- 
reaction has been extended and modified since the 
original work of Selye; it is currently seen as involving 
the responses of a great variety of biotic systems, 
including the central nervous system, the sympathetic 
and para-sympathetic nervous systems, the thyroid 
gland and the hypophysial-adrenocortical axis. Furthermore, 
it seems that there is, after all, a certain degree 
of variability in the stress response according to the 
nature of the conditions which promote the reaction.
The details of this specificity, however, are not 
fully understood.
A description of stress in terms of physiological 
responses is extremely useful, particularly since it 
suggests a means of measuring some components of the 
stress-reaction. Hence we might be able to gain some 
idea of an individual's position on the continuum 
between homeostasis and stress, and may guage the potency 
of some particular stress-promoting situations. On 
the other hand, a description of stress in purely 
physiological terms has its limitations, since it does 
not take into account the more psychic aspects of stress 
in human beings.
The phenomenon of 'psychological stress' is usually 
considered to be different from, and yet complementary 
to, the physiological stress reaction. It involves
subjective feelings such as distress or anxiety which are
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extremely variable between individuals and are much less 
easily assessed thah the physiological changes which 
accompany them; it has been defined as 'a state in 
which, in addition to or instead of physiologic changes, 
there is disturbed affect and changes in the adequacy 
of cognitive functioning.1 (Lazarus, 1971)
Psychological stress can be regarded as an 
affective state which, in reality, is inseparable from 
the total biopsychic state of the individual, and we 
make no attempt, therefore, to consider it in isolation.
Both physiological and psychological stress 
reactions are extremely pertinent to a discussion of 
responses to high physical density among human beings .
High population density, as we have noted, represents 
a considerable deviation from the conditions of life 
which prevailed in the environment to which the human 
species is adapted genetically through natural selection.
The human stress reaction evolved under conditions 
which existed before the advent of the neolithic 
revolution. David Hamburg (1962) points out that:-
'... it seems ... reasonable to assume that the 
increased secretion of adrenal hormones under psychological 
stress facilitates energy mobilisation involving increased 
availability of carbohydrate and fat for burning. This 
makes sense if it is viewed as serving a preparatory 
function for the oxidative processes required in muscular 
exertion. In the long run of mammalian evolution, in the 
course of dealing with all sorts of harsh environmental 
contingencies, such a capacity for anticipatory
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mobilisation may well have had selective advantage.'
The stress reaction, then, has an adaptive function 
under the conditions of the 'evolutionary' environment.
When life experience deviates, however, from that which 
was characteristic of this environment, the stress 
response loses its adaptive function and may even 
become pathogenic^. As D. Hamburg has written:
'... in recent and modern times ... man's ... stress 
responses may be less useful than they once were, 
and in some circumstances may actually be harmful.'
(Hamburg, op. cit.)
The importance of stress in the context of the 
present discussion lies with this potential which it 
has for a detrimental effect on the health and well-being 
of individuals in response to evodeviant conditions of 
life, such as high population density.
For our purposes, then, we define stress as a 
significant deviation from homeostasis, such that, under 
appropriate conditions, it may lead to an adaptive 
response, but which, if it persists or is of sufficient 
degree, may lead to maladjustment. Chronic stress 
has an important role, therefore, in the relationship 
between life experience and biopsychic state, and it 
is a critical component of the conceptual model which 
forms the basis for our study of the responses of human
1. See Kagan and Levi, 1974, for a review of the evidence 
for pathognomonic effects of stress in a modern 
environment.
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individuals to conditions of high physical density.
In summary, we postulate in our conceptual model 
a sequence of relationships between high physical 
density in the total environment and a state of biopsychic 
maladjustment. The sequence is as follows: in a
high density environment, an individual's personal 
experience may involve situations of high physical 
density. He may perceive these conditions in such a 
way that he is 'crowded' and consequently may develop 
a state of affective density. Under certain 
circumstances affective density may give rise to a 
state of frustration which, if unresolved, tends to 
lead to a state of stress. A chronic state of stress 
is likely to promote biopsychic maladjustment in 
the individual. (Figure 8) This progression of 
states from the experience of high physical density 
to maladjustment is not, of course, inevitable. At 
each stage in the sequence which we have suggested there 
is scope for considerable variability, and this brings 
us to a discussion of the intervention of various 
other life conditions and experiences in the relationship 
between high physical density and biopsychic maladjustment.
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FACTORS WHICH INFLUENCE THE SEQUENCE OF RELATIONSHIPS 
BETWEEN HIGH PHYSICAL DENSITY AND BIOPSYCHIC MALADJUSTMENT
There are three main areas of variability in our 
conceptual model. They are represented by: the filters
between the total environment and the personal environment; 
the perception of high physical density in the personal 
environment; and the 'stress-continuum'. Each of 
these modifiable areas thus allows the intervention 
of adaptive processes in the relationship between high 
physical density and biopsychic maladjustment.
An individual generally has some degree of 
control over his personal environment and can to some 
extent influence the filters which mediate his experience 
of the total environment. In an environment where the 
overall population density is high, for example, some 
people are relatively sheltered from its impact. They 
may live in a spacious home, or they may have the 
opportunity to occasionally escape from the high density 
and experience open spaces or solitude. The extent 
to which individuals are able to control their 
experience of high density is, however, often limited 
by social and cultural factors, which frequently are 
represented by economic resources. Socio-economic 
status, for example, describes perhaps the most 
important filter which lies between environmental density 
and the high density experience of individuals in any 
modern urban settlement, since people of higher economic
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status are clearly more able to afford the luxury of 
space and solitude in a high density city. An obvious 
personal adaptation to high population density is, 
therefore, to rise in the social hierarchy.
Another way in which an individual may influence 
his degree of contact with high density in the total 
environment is through a deliberate modification of his 
personal behaviour pattern. The opportunity exists, 
for example, for an individual to restrict his movement 
through parts of the environment which are usually 
congested to those times of the day when they are 
relatively empty, hence avoiding unnecessary contact 
with extremes of physical density.
A very important area in which there is room for 
modification in the relationship between high physical 
density and biopsychic maladjustment is at the level 
of perception of the density conditions.
As we have discussed, 'crowding' is a subjective 
state which exists when physical density in the personal 
environment is perceived to be 'too high'. Physical 
density is thus a necessary condition for the existence 
of affective density; it is not, however, a sufficient 
condition. An individual's perception of the situation 
may be influenced by many factors other than the conditions 
of physical density per se. These other factors include
the immediately preceeding experiences of the individual
and hence his state of mind, the degree and nature of the 
social interaction which is occurring, the extent to 
which the individual is free to leave the particular 
setting, and the meaning which the situation has to him 
in terms of cultural norms and personal expectations.
The multitude of extrinsic conditions which may 
influence an individual's perception of high physical 
density provides great potential for adaptive inter­
vention. In a congested home, for example, residents 
may be able to create a physical and social environment 
which tends to counteract the development of an affective 
density state. A suitable arrangement of partitions 
or rooms can provide opportunities for privacy, and 
a system of informal 'rules' of behaviour may minimise 
friction between household members when limited 
facilities must be shared.
The perception of density, then, is clearly of 
importance as an area of modification in the 
relationship between high density living and biopsychic 
state. Another particularly variable stage in the 
postulated progression of states to biopsychic 
maladjustment is the development of stress. A 
number of conditions may be recognised which have an 
influence on the 'stress-continuum' and hence on the 
relationship between high physical density and 
mäladj ustment.
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We propose that there are two fundamental 
kinds of influence upon the continuum between 
homeostasis and stress: influences which tend to promote
stress and influences which tend to promote homeostasis.
Those conditions which disturb the continuum towards 
a state of stress are termed 'stressors', and those 
which tend to induce the homeostatic state and hence 
which counter the development of stress are termed 
'meliors' (Figure 9 ). In any given situation, an 
individual's position on the 'stress-continuum' is determined
I
by the relative degree to which stressors and meliors are 
a part of his experience, and stress is promoted when 
the influence of stressors on the continuum is 
greater than the influence of meliors.
Fig. 9: Determinants of stress.
personal biopsychic
environment state
meliors
stressors
state state
of of
homeostasis stress
High physical density is a potential stressor,
but its influence upon an individual's position on the 
stress-continuum is likely to be only one among many 
others. Other conditions, which are also stressors, 
may add to and enhance the stressful effect of high 
density, whereas meliors are likely to counteract this 
effect. In other words, it is suggested that while 
high density and 'crowding' tend to cause a disturbance 
of the homeostatic state, the degree to which a state 
of stress is produced depends upon the influence of 
other conditions on the stress-continuum. The stressful 
influence of an affective density state may, indeed, 
be entirely counteracted by an equivalent degree of 
melioric experience.
The hypothetical principle that the 'stressor- 
melior balance' determines the degree of stress which 
is experienced in a given situation may be especially 
important in relation to coping with affective density 
and frustration under conditions of unavoidable high 
physical density. An effective means of coping with 
a feeling of being 'crowded', for example, may involve 
the seeking or the creating of conditions of life which 
are melioric. Perhaps an exciting atmosphere in a 
high density city, or some cosiness and interpersonal 
warmth in a congested home, may effectively counteract 
the stressful effect of high density conditions, as 
well as providing an individual with sources of 
enjoyment in their own right. Hence it is possible that 
an individual who lives at high physical density will 
develop no apparent ill-effects of 'crowding' when there
are sufficient meliors in his everyday life experience.
We have considered three main areas of 
flexibility in the pathway from high physical density in 
the total environment to biopsychic maladjustment: 
the filters which determine the degree to which high 
density in the total environment is experienced by 
the individual; the perception of density which may 
or may not lead to a state of affective density; 
and the 'stress-continuum' which is sensitive to the 
influence of meliors and stressors other than high 
physical density per se. Each of these areas provides 
an opportunity for adaptive intervention in the pathway 
to maladjustment in an environment where physical 
density is high.
Adaptation to high physical density is not 
necessarily a deliberate process - at each stage of 
the pathway which we have outlined, for example, 
responses may be occurring which are peculiar to the 
cultural environment of the population. Cultural 
factors may influence a person's attitude towards high 
density in a subtle manner, through the experiences 
of childhood. The way in which high density conditions 
are perceived by an individual is certainly to some 
extent dependent upon his personality, and on his 
general ability to cope with frustration and stress
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is also susceptible to cultural influence through 
childhood experience. The crenotype is also important, 
of course, as one of the determinants of personality; 
and some genetic variability may exist within a 
population relevant to the biopsychic impact of high 
density conditions.
Under conditions of inevitably high physical 
density, then, the cultural tradition and value- 
system of a society may be a very important determinant 
of responses to these conditions within the population 
although there may be superimposed on it the 
individual's own conscious attempt to cope with the 
situation.
Nevertheless, although people may be able to 
cope with high density living through a variety of 
means, the most successful interference with the 
development of maladjustment due to high density is 
clearly an elimination of the evodeviant condition 
itself. This corrective approach is not, of course, 
always possible. Space is limited in many human 
settlements and, in spite of some attempts to make use 
of three-dimensional space by living in high-rise buildinqs, 
high physical density is unavoidable in many urban 
centres. Conditions of density such as those found 
in urban Hong Kong, for example, may become an 
increasingly common experience for humankind, and high 
density living will have to be coped with by antidotal 
means of adaptation.
As we have seen, biopsychic maladjustment is not
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an inevitable consequence of high physical density in 
human populations, and many kinds of adaptation are 
possible. The conceptual model which is outlined above 
is an attempt to provide a framework for the discussion 
and analysis of these adaptive processes. In the 
present study we have taken urban Hong Kong as the 
setting in which to test the applicability of this model.
CHAPTER III
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REVIEW OF TUE LITERATURE CONCERNING UIGH 
DENSITY LIVING IN HONG KONG
PHYSICAL DENSITY IN URBAN HONG KONG
The p o p u l a t i o n  o f  Hong K ong ,  a c c o r d i n g  t o  a 
G o v e r n m e n t  e s t i m a t e ,  was 4 , 3 4 5 , 2 0 0  a t  t h e  e n d  o f  1 9 7 4 ,
94 p e r  c e n t  o f  w h i c h  was  c o n c e n t r a t e d  i n  t h e  u r b a n  
a r e a s  o f  K o w lo o n ,  New Kowloon and  t h e  n o r t h e r n  p a r t  
o f  Hong Kong I s l a n d  ( s e e  Map 1 ) .  T h e s e  b u i l t - u p  
a r e a s  c o n s t i t u t e  o n l y  12 p e r  c e n t  o f  t h e  C o l o n y ' s  t o t a l  
l a n d  a r e a ,  so  t h a t  t h e  g r o s s  p o p u l a t i o n  d e n s i t y  o f  u r b a n  
Hong Kong i s  e x t r e m e l y  h i g h .
On a v e r a g e ,  t h e r e  a r e  277 p e r s o n s  p e r  h e c t a r e  
i n  t h e  u r b a n  a r e a  o f  Hong Kong.  T h i s  a v e r a g e  f i g u r e  
i s  n o t  e x c e s s i v e l y  h i g h  a s  c o m p a r e d  w i t h  o t h e r  c i t i e s  
( T a b l e  1 ) ,  b u t  t h i s  i s  m i s l e a d i n g ,  s i n c e  t h e  u r b a n  
a r e a ,  a s  o f f i c i a l l y  d e f i n e d ,  i n c l u d e s  t h e  s o u t h e r n  p a r t  
o f  Hong Kong I s l a n d ,  w h i c h  i s  l a r g e l y  b u s h l a n d  a n d  r e l a t i v e l y  
s p a r s e l y  p o p u l a t e d .  Few s e t t l e m e n t s  t o d a y ,  i n  f a c t ,  
e x p e r i e n c e  t h e  e x t r e m e s  o f  p h y s i c a l  d e n s i t y  w h i c h  e x i s t  
i n  many p a r t s  o f  t h e  b u i l t - u p  a r e a  o f  u r b a n  Hong Kong;  
one  c e n s u s  t r a c t ' 1' on  Hong Kong I s l a n d ,  f o r  e x a m p l e ,  h a s  
a d e n s i t y  o f  2 , 2 8 8  p e r s o n s  p e r  h e c t a r e .  I n  c o m p a r i s o n ,  
t h e  d e n s e s t  a r e a  i n  P a r i s ,  t h e  R o c h o c h o u a r t  d i s t r i c t ,  
h a s  a p o p u l a t i o n  d e n s i t y  o f  no  m ore  t h a n  150 p e r s o n s  
p e r  h e c t a r e .  When s m a l l e r  u n i t s  t h a n  c e n s u s  t r a c t s  
a r e  c o n s i d e r e d ,  e v e n  h i g h e r  d e n s i t i e s  a r e  f o u n d  i n
1.  C e n s u s  t r a c t s  a r e  e q u i v a l e n t  t o  t h e  ' T e r t i a r y  P l a n n i n g  
U n i t s '  w h i c h  a r e  d e f i n e d  by t h e  C e n s u s  a n d  S t a t i s t i c s  
D e p a r t m e n t ,  G o v e r n m e n t  o f  Hong Kong ( s e e  C h a p t e r  I V ) .
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Table 1: Gross population density in urban 
some examples
regions:
Region Population density 
(persons per hectare)
City of Ur, 2,000 B.C. 48.3 p/ha
London, 1831 353.9
Area of maximum density in London, 1840 938.0
Paris, 1861 695.0
Parts of Lower East Side, New York, 1900 1,351.0
Manhattan, N.Y., 1965 347.0
New York City, 1965 97.0
Sydney, 1966 54.9
West Berlin, 1967 45.2
Delhi, 1968 525.1
Toyko City, 1969 157. 5
Area of maximum density in Paris, 1970 139.6
Area of maximum density, Tokyo, 1970 215.0
Belfast, 1973 54.5
Greater London, 1973 46.1
Sydney metropolitan area, 1973 6.9
Canberra, 1973 2.1
Calcutta, 1974 67.6
Hong Kong
Urban Hong Kong 1971 277.3
Census tract of maximum density in Hong 
Kong (Wanchai district) , 1971 2,288.0
Street block of maximum density in 
Hong Kong (Man Wai estate), 1971 22,034.0
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Hong Kong. A massive multi-storey housing estate in 
Kowloon - the Man Wai Estate - which accommodates over 
40,000 people, has a population density of 22,034 
persons per hectare. This density is perhaps exceeded 
in no other settlement in the world. It is clear, 
then, that very many people in Hong Kong experience an 
extremely evodeviant environment in terms of conditions 
of physical density.
Before we look more closely at the density 
conditions and general living environment of the residents 
of Hong Kong, it is worth briefly considering the 
history of the development of these conditions in the 
Colony.
The area of land which, in the 19th century, 
became the colony of Hong Kong is situated on the 
southeast coast of China, less than 100 miles south 
of the Tropic of Cancer and 90 miles from Canton.
There is little evidence of any habitation in the area 
until it was penetrated by the Chinese in the Sung 
Dynasty (960-1279), and some villages in the present 
New Territories have a continuous history dating back 
to that time. The area was sparsely populated, and 
the small clusters of villages were relatively isolated 
from each other by the rocky and hilly terrain. For 
several hundred years this situation changed very little, 
until the Crown Colony of Hong Kong was established by
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the British in 1841. At once the population of this 
tiny area began to rise with extraordinary rapidity and, 
since that time, high population density has been a 
characteristic feature of Hong Kong's urban environment.
Already by the end of that year there were 
9,000 Chinese people living in the Colony in hastily 
constructed temporary dwellings, and by 1847 the figure 
had risen to 23,900. In 1851 the Taiping Rebellion 
in China brought a sudden and unforeseen influx of 
immigrants to the Colony and the population rose to 
39,983, of which 31,463 were Chinese. Housing conditions 
were, of course, extremely inadequate in the faos of 
this rapid expansion of the population, and overcrowding 
became 'a way of life' for the Chinese community in 
Hong Kong.
During the latter half of the 19th century the 
population increased relatively slowly in Hong Kong.
A net emigration occured in the late 1890's at which 
time there was an epidemic of plague in the Colony. 
Movement into Hong Kong resumed, however, in 1900 when 
the Boxer Uprising in China led to a surge of immigration, 
bringing the population to 283,975 in 1901.
From the beginning of the 20th century the 
population rose gradually and fairly steadily until 
the Sino-Japanese war in the late 1930's. This war 
brought a massive stream of refugees to the Colony, and 
by 1941 the population had reached over one and a half 
million. This enormous influx of people gave rise to
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appalling living conditions and, as was reported by the 
Government following a census in 1941: 'to find as many 
as forty to fifty people in one flat was no rare 
occurrence....' (quoted by Davis, 1949)
The flow of refugees stopped abruptly, of 
course, with the Japanese occupation of Hong Kong in 
1942. Hundreds of thousands of people fled to the 
mainland and the population fell to only 650,000. But 
this low level of population was short-lived and, following 
the Japanese surrender in 1945, the flow of people into 
Hong Kong resumed. By 1949 the population had exceeded 
its pre-war level, and had reached approximately 
1,800 ,000 .
The change of Government in China in 1949 
led to a further wave of immigration to Hong Kong in 
the early 1950's. Hundreds of thousands of people 
entered the Colony, particularly from the largely rural 
adjoining province of Kwangtung. This onslaught 
swamped several ancient villages (Hayes, 1970) and led 
to the establishment of extensive squatter settlements 
on the urban periphery and even on the roofs of the 
existing dwellings.
Since the 1950's Hong Kong's population has 
steadily increased, reaching over four million by the 
end of 1974 (Figure 10) «, The population continues to 
increase, at a rate of 2.1 per cent per year, but only 
a small proportion of this increase is due to immigration
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At present, an unofficial agreement between the 
Hong Kong Government and China restricts the rate 
of entry to about 50 persons each day.
Hong Kong was essentially unprepared for the 
rapid increase in population size since its inception 
as a British Crown Colony. Most immigrants settled 
in the limited urban areas on Hong Kong Island and 
Kowloon peninsula which, as a result,have always been 
characterised by congestion and by serious housing 
problems.
In response to the first major influx of people 
to Hong Kong in the 1850's, large numbers of tenements 
were constructed and provided homes for the newcomers 
in the urban areas. The pressure of population was so 
great, however, that in spite of Government concern, 
developers gave little or no thought to the provision 
of adequate facilities, to sanitation or even to 
standards of safety in the dwellings which were built.
As a result, the housing which became common at that 
time has been described by K. Hopkins (1971) as 'surely 
one of the worst forms of urban housing in the world'. ^
Some of the 'Chinese tenement' buildings which 
were built in the 19th century remain today in the older 
urban areas of Hong Kong and Kowloon. Their width of
1. See Appendix I for a description of housing types in 
Hong Kong today.
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about 4.3 metres is determined by the length of the China 
fir pole, which was used for floor beams. The depth of 
these buildings, however, is sometimes four times their 
breadth, so that the rooms are long and narrow. These 
three- or four-storey dwellings were built side-by-side 
and back-to-back with little or no space in between them 
and only the front and the rear of the building have 
windows, so that the inner compartments are dark and 
airless.
These tenement houses were often owned by 
wealthy landlords, who divided each floor into several 
living areas in order to extract the greatest possible 
rent from their buildings, so that, even in 1933, as 
many as sixty persons could be found living on each 
floor under appalling conditions of sanitation and 
ventilation (Medical Services Report, 1938).
The early tenements became impossibly 
overcrowded as the waves of immigration into Hong 
Kong continued, and people literally 'overflowed' into 
the streets. Many thousands set up home in hastily 
built wooden shacks. In the early 1950's, private 
builders attempted to provide permanent housing for 
these squatter families, but it soon became evident 
that a large-scale solution to the re-housing of squatters 
was required, and a massive building programme was 
initiated by the Government in 1953. (see Appendix I).
The Government Public Housing Programme has
108
since provided homes for millions of people in Hong 
Kong, although it has never completely 'caught up' with 
the needs of the rising population. It is, nevertheless, 
an impressive programme to clear land occupied by squatters 
and, at the same time, to house adequately the displaced 
and otherwise homeless people at rents which they can 
afford. Large numbers of multi-storey public housing 
estates have been erected which today accommodate more 
than half of Hong Kong's population. In addition, the 
Government plans to build sufficient further accommodation 
for one and a half million people by 1982. There is 
some concern, however, whether or not this goal will be 
achieved, and in 1974 over 250,000 people were still 
living in temporary homes.
There are various kinds of public housing estate, 
which vary with respect to standards of space, layout and 
facilities and thus with respect to the rent which is 
demanded of the tenants. Many estates are essentially 
townships in themselves; the largest estäte, Tsz Wan Shan, 
has a population of 145,000 people, which is greater, for 
example, than that of many English cities.
Private development has made a great contribution 
to the housing needs of Hong Kong's population, particularly 
in the main urban areas. Ninety per cent of the existing 
private residential buildings have been erected since 1945 
particularly during the 'building boom' period of 1956 to 
1966. Most of these buildings are tall multi-storey
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blocks of flats, although some of the earlier buildings 
are more like the older Chinese tenements. They have, 
of course, helped considerably to ease the housing problem 
in Hong Kong, but their uneven distribution and intensive 
development has created many planning difficulties in the 
urban area.
Both public and private residential buildings 
have in the past been concentrated in the central urban 
areas of Hong Kong Island and Kowloon, causing considerable 
problems of congestion. The Government has therefore 
encouraged a policy of decentralisation, through the 
building of public housing estates in the 'outer' 
districts of southern Hong Kong Island and New Kowloon. 
Furthermore, 'satellite towns' are being developed in 
the New Territories, and many of the public housing 
estates which are planned will be built in the new 
towns of Tsuen Wan, Tuen Mun (Castle Peak) and Sha Tin, 
where industrial development and private building is also 
being promoted. The Government plans to accommodate 
as many as 2.1 million people in these satellite areas 
by 1983, at a maximum density of 333.6 persons per 
hectare (Robson, 1974).
The pressure of population in the older 
urban areas of the Colony is, therefore, becoming 
gradually relieved, although gross population density 
in the main built-up areas of Kong Kong Island,
Kowloon, New Kowloon and Tsuen Wan is very high. 
Nevertheless, the population density within these areas
is not uniform and some parts are relatively sparsely 
populated. In particular, the district of Victoria 
Peak, which is traditionally the home of the more 
wealthy residents of Hong Kong (it was once exclusively 
inhabited by Europeans) has a gross density of only 
4.7 persons per hectare. Low levels of population 
density are also found in some parts of Kowloon peninsula 
and the southern part of Hong Kong Island, which areas 
are mostly occupied by people of higher socio-economic 
status.
In such commercial districts as central 
Victoria and the tip of Kowloon peninsula, residential 
density is not excessively high. In the more recently 
developed areas such as North Point and Kai Tak, gross 
density is significantly higher, but the greatest 
concentration of population in Hong Kong is found 
in the older urban areas of Hong Kong Island and 
along the north-eastern side of the Kowloon peninsula.
In these areas, as we have described, levels of density 
are reached which are greater than those existing in 
any other urban settlement in the world.
There is, therefore, a distinctly non-uniform 
distribution of population in the main residential areas 
of Hong Kong, and levels of density range from very low 
to extremely high - often over a distance of only a few 
hundred yards (see Map 2) .
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From this brief discussion of housing conditions, 
it is clear that Hong Kong is predominantly a 'high-rise' 
city. However, we have so far only considered gross 
population density, that is, numbers of persons per 
hectare of ground area. These figures do not, of 
course, reflect the 'three-dimensional' distribution' 
of the population, and so they provide a relatively 
poor indication of the residents' overall physical 
density experience. Furthermore, the high-rise living 
conditions are of interest in their own right in the conext 
of this study, since the experience of high-rise living- 
may well have an influence on the health and well-being 
of residents. Therefore, although the figures of gross 
population density can provide a rough picture of 
conditions with respect to physical density in Hong 
Kong, a description of individuals' personal experience 
of density is not complete if account is not taken of 
conditions within the home.
It is self-evident that areas which are 
characterised by an extremely high gross population 
density may contain relatively spacious dwellings, whereas 
in areas of lower overall density, such as village 
settlements in the New Territories^, homes may have 
internal densities which are almost as high as those 
which are found in some of the public housing estates.
1. A typical New Territories village contains 65.6
persons per hectare within its bounds (Worth, 1963).
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As we have already mentioned, Chinese households 
have been living in congested homes in Hong Kong since the 
last century. As early as 1849, the attention of the
Land Committee had been called to the 'remarkable hoarding 
together of the Chinese' (Land Commission Report, 1886-87), 
and in 1874 the Colonial Surgeon reported to the Government 
on the 'evils of overcrowding' (Sessional Papers, Hong 
Kong Government, 1886). In 1890, according to a 
Government Report:
'the Military Authorities complained to the 
Government of the excessive crowding of the houses 
erected within the neighbourhood of the Barracks, 
endangering the health of the Troops, and suggested 
a Colonial Ordiance should be passed, limiting the 
inhabitants of a house to what Health Officers consider 
a fitting number of human beings' (Sessional Papers, 1886).
For people who live in tenements today, 
conditions are only slightly better. There is no doubt 
that residential conditions on the whole have considerably 
improved in Hong Kong, and homes today are significantly 
less congested than they were at the beginning of this 
century. Nevertheless, some of the tenement buildings 
today still 'typically provide what amounts to communal 
living for a small group of households, whose only 
relationship is that they share one toilet, one tap, one 
kitchen and a landlord'. (Hopkins, op cit).
The improvement in residential conditions of
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physical density is to some extent reflected in the 
changing Government housing standards. In 1903, the 
Hong Kong Government officially recommended a minimum 
floor space per person within the home of 1.39 square 
metres (approx. 15 sq. ft.). The standard was increased 
to 2.23 square metres per person (24 sq. ft.) in 1954, 
when the first public housing estates were being built.
In 1970, the minimum standard was 3.25 square metres per 
person (35 sq. ft.), and at present the advised density for 
all public housing in Hong Kong is 4.65 square metres per 
person (50 sq. ft.). This trend in Government standards 
parallels a decrease in actual physical density in the homes 
of the people of Hong Kong.
In comparison with residential conditions in 
other parts of the world, intra-residential density levels 
in the Colony, in terms of floor space per person, are 
very high (Figure 11). A similiar conclusion is reached 
when physical density conditions are described in terms 
of the number of persons per housing unit, or the number 
of persons per room in the unit. In 1936 the average 
number of persons per housing unit was 9.9, and congestion 
increased until 1947, when the average figure was as high 
as 21.7 persons per housing unit. At present, there is 
an average of 6.0 persons per housing unit in Hong Kong, 
which is a relatively high figure as compared to that in 
many cities today.
A measure which has frequently been employed
Fig. 11: A comparison of intra-residential density
in some different parts of the world
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AMERICAN STANDARD 1964
ENGLISH STANDARD 1961
MANILA (UPPER CLASS) 1971
MANILA (LOWER CLASS) 1971
MAX. FOR 42% H.K. POP 1971
MAX. FOR 50,000 FAMILIES IN R/E'S H.K. 1973
SHEK KIP MEI RIE H.K. 1971
©
LI CHI KOK SQUATTERS H.K. 1971
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as an index of physical density within the home is the 
number of persons per room. In Hong Kong in 1971, the 
median number of persons per room was 2.17, and over 
32 per cent of the population lived in dwellings with 
more than 3 persons per room. The latter figure, 
incidentally, corresponds to the United Nations' minimum 
standard of density for the same year. Physical density 
in terms of numbers of persons per room is very much lower 
in most Western cities than it is in Hong Kong. For 
example, the average figure in the Netherlands is 0.66 
persons per room (Levy and Herzog, 1974) and in Sydney, 
Australia, homes contain an average of 0.65 persons per 
room (Statistics Department, Australian Government, 1974).
In summary, it is apparent from the above 
figures that a large proportion of the Hong Kong population 
experiences daily very high levels of physical density 
both inside the home and in its immediate surroundings. 
When, however, we take into account the daily activity 
patterns of individuals within the population, the picture 
is, of course, further complicated. The people of Hong 
Kong do not generally stray too far away from home in their 
daily activities, so that the conditions of density in and 
around the home are, in fact, a dominant part of their 
personal experience. On the other hand, we must remember 
that individuals do not spend all their time either within
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or close to their homes. Many working people spend 
several hours a day in a factory or an office, children 
are in school classrooms for much of the day, and families 
often take their meals in restaurants rather than at home.
Nearly everyone will have a daily experience of public 
spaces and places; streets, markets and buses provide 
conditions of physical density which are a significant 
part of any individual's total life experience in Hong 
Kong. We should, therefore, in considering the impact 
of population density on individuals, not restrict our 
attention to the static conditions of physical density.
In the light of the conditions of physical 
density which we have just described, let us now turn 
to what is known about the responses to these conditions 
in the people of Hong Kong.
RESPONSES TO HIGH PHYSICAL DENSITY IN HONG KONG
It is not surprising to find that any literature 
on the environment of Hong Kong, or on the state of health 
of its population almost invariably includes reference 
to the problems associated with high density living.
High density has been blamed for many of the 
Colony's problems, including contagious disease, crime, 
juvenile delinquency, suicide and the dissolution of the 
traditional Chinese extended family. On the other hand, 
in much of the recent academic literature on the subject,
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the view is expressed that there is little evidence of an 
important detrimental influence of high density in Hong 
Kong. Many authors have compared the Colony's statistics 
for crime, mortality and notifiable diseases with those from 
other high density cities. R.C. Schmitt (1966), for 
example, comparing the figures from Hong Kong with those 
from the United States of America, writes that:
'the experience of Hong Kong proves that 
an urban population can survive and even flourish 
under conditions of density and overcrowding that 
today seem unthinkable to many Americans. High 
morbidity, mortality and social disorganisation rates 
have not proved to be a inevitable corrollary of these 
conditions’ (Schmitt, 1966).
Although the overall impression in Kong Kong 
is that high density does not have a harmful effect on 
the population, this does not necessarily mean that the 
people do not experience some undesirable consequences.
In other words, high density living may adversely influence 
the state of health and well-being of individuals in a 
way which is not obvious from such gross measures of 
mortality rates and crime rates.
There is no doubt that high density living 
has contributed in the past to maladjustment due to 
contagious disease; and in 1890 an ’overcrowding report' 
was submitted to the Government expressing the great 
concern which had been felt for many years about the 
crowded and unsanitary conditions in Victoria, Kong
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Kong Island.
In 1897 moves were made in Hong Kong to improve 
sanitary conditions and to prevent overcrowding in the 
many opium divans of the Colony (Sessional Papers 1898) . 
Similar concern was expressed in the first half of the 
20th century, and the Director of Medical Services in 
1938 complained that:
'Overcrowding, already one of the most pressing 
problems confronting the health authorities, was aggravated 
to the point of danger, and a severe outbreak of cholera 
was superimposed on the worst outbreak of smallpox in the 
history of the Colony. The average number of persons on 
each floor of the typical three-storeyed Chinese house rose 
from between fifteen and twenty to from thirty to as many as 
sixty, and those who could find no shelter in houses slept 
in the streets'. (Annual Report of the Director of Medical
Services, 1938-39).
In the rural areas of Hong Kong at that time, 
however, such problems were apparently absent. Medical 
Officers, who reported on their impressions on visiting 
villages in the New Territories, wrote that:
'Enquiries made at the villages elicit little 
that can be called alarming. Some sick can be found but 
they are few compared with the number of healthy looking 
men, women and children one sees going about attending to 
their various occupations.' (Annual Report of the Medical
and Sanitary Services, 1935).
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Today, however, these villages possess some 
of the characteristics of early urban settlements, such 
as poor sanitation, and this change in conditions may 
explain the finding from a recent study made by Professor 
M.J. Colbourne on the pattern of overall mortality rates 
in Hong Kong in 1971. His data suggest 'rather high rates 
of mortality in the rural areas'. (Colbourne, 1975).
High density and 'crowding' in Hong Kong in the 
past have been blamed for the outbreak and spread of 
such contagious diseases as tuberculosis, bubonic plague, 
cholera, typhus and smallpox. Infectious disease has 
been declining in importance, however, as a cause of 
mortality over the past fifty years, and the more serious 
disorders are now largely under control, (see Figure 12 ) 
Sanitary and medical measures today counteract the tendency 
of high densities and residential congestion to promote 
bacterial infectious diseases in the population. In 
contrast, mild viral infections, which are less amenable 
to control through medical intervention, are still prevalent 
in Hong Kong. In the words of Dr. W.K. Chang:
'Overpopulation in Kong Kong facilitates rapid 
(influenza) virus dissemination...' and '... the population 
density is such that an (influenza) epidemic can occur even 
in the hot subtropical summers.' (Chang, 1969).
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Fig. 12: Rates of mortality in Hong Kong from
various kinds of maladjustment, 1952-1972
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reclassified to include cerebrovascular disease
There is little information, however, regarding 
the variation in incidence of infectious disorders in 
relation to conditions of density in Hong Kong at the 
present time, although it has been claimed that density 
may have an important influence on the health of children. 
R. Worth (1963) has compared the incidence of several 
types of infectious disease in children living in rural 
villages, urban squatter huts, and urban resettlement 
estates in Hong Kong. A significantly higher incidence 
of disease was found among children in resettlement estates
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and squatter settlements than in the rural area. Worth 
concluded that the incidence of respiratory disorder in 
children, especially tuberculosis, may be affected by physical 
density within the home, but not necessarily by the number 
of persons per unit of ground area. Physical density 
per se, of course, may not be the only factor at work here.
It has also been claimed that high density living 
conditions in Hong Kong influence the incidence of infectious 
disease among babies. Drs. E.C. Field and F.M. Baber 
found a high incidence of multiple infection around the 
seventh month of life in a group of several hundred infants.
The growth and behaviour of the infants was often seriously 
affected by the combination of these infections and a 
frequently inadequate weaning diet. The authors suggest 
that, although many conditions may contribute to this 
early peak of infections, 'overcrowding was probably the 
main single factor...' > (Field and Baber, 1971).
There is some suggestion in the literature, then, 
that high physical density does still have some impact 
upon the prevalence of certain contagious diseases in Hong 
Kong, but that their influence on mortality is probably 
slight.
With respect to non-infectious diseases, very 
little information is available regarding any relationship 
between high density living in Hong Kong and such 'degenerative 
disorders' as cancer, cardiovascular disease or rheumatic 
fever, or such 'stress-associated' conditions as peptic
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ulcers or essential hypertension. These forms of 
maladjustment are, as is well known, of increasing 
importance in most modern communities today, including 
Hong Kong (see Figure 12 ).
The possible effect of high density living upon 
psychic disorder in Hong Kong has been the subject of a 
good deal of discussion in the literature. Unfortunately, 
however, little empirical research has been carried out 
aimed at tracing the suggested relationships.
It has been claimed that the incidence of 
schizophrenia is higher in the higher density districts 
of Hong Kong than in the lower density areas, and that 
this relationship does not apply to the neuroses (Rosenberg, 
1968, citing Professor K. Singer). A different view 
is held, however, by Dr. W.H. Lo, Director of the Hong 
Kong Psychiatric Centre. His observations lead him 
to suggest that the neuroses may be more sensitive to 
high density and urbanism than are the psychoses. He 
is currently testing this hypothesis by collecting figures 
for rates of diagnosed mental disorder in Hong Kong over 
the past twenty years and relating them to the degree of 
urbanism.
Needless to say, those cases of mental disorder 
which are reported, hospitalised and given formal diagnoses 
do not necessarily represent the totality of psychic 
maladjustment in a population. Rates of psychic
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impairment of a general kind in the population of Hong 
Kong have been investigated by R.E. Mitchell (1972), who 
was also interested in the possible impact of high density 
living on the nature of the family in the Colony, and its
influence on the psychic state of individuals.
\ »
Mitchell's data suggest that high physical density 
within the home (in terms of floor space per person) does 
not affect individuals' levels of 'emotional strain' in 
Hong Kong. When high density is combined, however, with 
living on the 'upper floor of a multi-storey building' 
and with sharing of the residence with non-related 
households, an adverse effect on psychic state is reported. 
Mitchell also describes a direct positive relationship 
between high intra-residential density and reports of 
worry and unhappiness among residents. This finding, 
however, applied only to the 'poorest members of the 
community surveyed in the study'.
The findings of Mitchell's extensive survey 
are extremely interesting; nevertheless, his study is 
open to some criticism on at least two counts. In the 
first place, the symptom-scale which he used in order to 
assess 'emotional strain' includes several items from 
Langner's 'Twenty-two item screening score for psychiatric 
symptoms indicating impairment' (Langner, 1962). It 
is questionable whether the procedure of extracting a few 
items from such a carefully constructed and validated scale 
is useful, and Mitchell does not, in fact, present evidence 
for a validation of his own scale of psychic distress.
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Furthermore, he has not presented his data in such a way 
as to indicate the statistical significance of the 
relationships which he has found.
No other academic study has examined the 
relationship between high density and psychic disturbance 
in Hong Kong as closely as that of Mitchell. Nevertheless, 
it is also important when considering this question to 
take into account the impressions and comments of people 
who are professionally concerned with the welfare of Hong 
Kong's population. Among those who have a great deal of 
personal contact with individuals of many different styles 
of life in the Colony are K.E. Priestly and B.R. Wright, 
who are especially concerned with the problems of children 
and young people. These authors write that:
'Over-crowded housing conditions are responsible 
for a great deal of mental disturbance, leading to disputes 
and resulting in delusions of general persecution ....' 
(Priestly and Wright, 1956) .
The late Dr. P.M. Yap, a distinguished Hong 
Kong psychiatrist, discussed the pattern of suicide and 
attempted suicide in the Colony in the 1950's and was 
interested in its relationship with the life conditions 
of individuals (Yap, 1958) . He found that rates were 
neither very high nor very low as compared to those in 
other countries, although significantly higher rates of 
both suicide and attempted suicide were found in the 
crowded urban areas of Hong Kong Island and Kowloon, than
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in the rural New Territories. It cannot be assumed, 
however, that this difference necessarily reflects a higher 
level of stress in the urban population.
The break-up of the extended family is considered 
to be a common urban phenomenon, and the question has been 
raised whether this change in Hong Kong contributes to 
behavioural and biopsychic maladjustment (Yap, op. cit.). 
The physical splitting up of families in urban Hong Kong 
may be promoted by the high density living conditions; 
a home of 30 square metres can easily become too small 
when children grow up, and it cannot be extended in order 
to accommodate a son's wives and hence a future generation. 
The changing family structure in Hong Kong is often invoked 
as a cause of personal and social malaise but, in fact, in 
spite of physical distance, many families remain as a 
cohesive social unit.
Mitchell considered the question of whether or 
not family cohesiveness was affected by a lack of space 
in the home. His analysis suggests that there is nc> 
such effect, at least as reflected by the quality of 
marital relationships. Spatial restriction apparently 
does relate, however, to feelings about a lack of privacy. 
Members of families living at higher levels of intra- 
residential density, and especially those who sleep at 
higher bed densities, complained about a lack of privacy 
more than did members of households with more space.
No information is given by Mitchell, however, regarding
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the relationship between high density and a desire for 
privacy on the one hand, and family cohesion on the other, 
except for a statement based upon his analysis of some 
unpresented data, that: '... it seems likely that densities
and feelings about a lack of privacy probably do not have 
independent effects on family cohesion'. (Mitchell, op. 
ci t.)
It is possible that the relationship between 
high density living and interpersonal and psychic tensions 
in Hong Kong is greatly influenced by the values which 
are held by the people; as B.R. Wright (1964) wrote:
'The cosy closeness of many persons living in a small space, 
which characterises many Chinese families, may become 
intolerable to the young 'Westernised' members of the 
family.' The traditional Chinese value-system in Hong 
Kong may be an important determinant of people's responses 
to high density living and will be discussed more fully 
later.
Further light may be shed on the issue of psychic 
stress in relation to high density living in Hong Kong by 
examining the literature on behavioural deviance and social 
disorganisation. Behavioural deviance is often regarded 
as an outcome of psychic tensions and even as a manifestation 
of 'mental illness', as was pointed out recently by K.S. Ma:
'It is not uncommon for us to read the headlines
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in the newspapers here (Hong Kong) which often associate 
manslaughter, murder, severe delinquent or criminal acts 
and the long hair beggars (sic) in the streets with 
"madness" or "lunacy".' (Ma, 1974)
Aggression and violence in Hong Kong are commonly 
thought to result from the experience of crowding. An 
example of aggressive responses to high density has been 
noted by R.H. Leary (1973), who describes an evening bus 
trip along Nathan Road, the main artery of Kowloon peninsula, 
as follows:
'The sights to be seen at some of the stops ... 
are sickening; people throw themselves at buses like cattle 
channelled into abattoirs, fighting each other and the bus 
crews, losing all sense of dignity and decency in their 
furious determination to get aboard.' The bus crews, 
in their turn, become snappish when 'confronted for hour 
after hour (by) hordes of pushing scrambling passengers . . .' 
According to Leary, the situation on Hong Kong's buses is 
often characterised by smouldering mutual ill-feeling 
between crew and passengers, which frequently erupts into 
overt acts of petty violence.
The incidence of certain crimes may be a 
reflection of aggressive responses to high density and 
'crowding'. The rates of crimes and offences involving 
violence has increased dramatically in Hong Kong over the 
past few years (see Figure 13), and many people see this 
as an indication of the detrimental effect of urbanism and
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its associated 'stresses'.
In keeping with such a view, high density has 
frequently been blamed for the prevalence of juvenile 
delinquency in Hong Kong. Referring to juvenile crime,
P. Ho states that 'it is in the poorest and most congested 
areas that criminal activities are most rampant' (Ho, 1965).
He also suggests that the nature of these activities differs 
according to the area in which they occur:
' . .. in old and overcrowded tenement flats where 
little privacy is known, sexual assaults ... are more likely 
to happen; and in the resettlement areas, when children 
of all ages can freely flock together at the call of a 
whistle, gang activities easily spread.' (Ho, op.cit.)
There is little that can be said with certainty, 
however, regarding the association between high population 
density and criminal behaviour, since the available data 
are inadequate for this purpose. Any relationship which 
may be demonstrated between density and crime will not 
necessarily be due to aggressive responses to 'crowding'; 
it is just as likely to be a consequence of general social 
disorganisation and the inadequate living conditions of the 
poorer people who live in the more congested areas of Hong 
Kong.
The question of aggressive responses to high density 
living in Hong Kong was among those examined by Mitchell.
He included in his study a measure of 'hostility', but this, 
in fact, may have been more a measure of repressed aggressive
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feelings or of 'pent-up emotions' than of hostile behaviour. 
Scores on this scale were found to be unrelated to conditions 
of physical density as measured by residential floor space 
per person. On the other hand, members of families which 
shared their homes with non-related households, and which 
lived on higher floor levels as well as under conditions of 
high physical density, did score relatively high on the 
scale of 'hostility'. Mitchell concluded that high density 
per se has no influence on aggressive behaviour, except 
by virtue of the fact that it promoted 'forced interaction' 
with unrelated households on the upper floors of multi­
storey residences.
A congested environment might be expected 
to have many effects on the pattern of social interaction 
and these are not all necessarily detrimental. In fact, 
the Hong Kong environment could be said to provide the 
opportunity for neighbourliness and hence for cohesiveness 
in the community. Observations in Hong Kong suggest 
that casual neighbourly interaction, in terms of mutual 
greeting, chatting and allowing children to play together 
is common in the urban area. Even if neighbours do not 
form a close social grouping, then, their physical proximity 
and casual interactions are likely to provide individuals 
with some feeling of social support. This point of view 
has been expressed by a resident of Hong Kong in the following 
words:
'There is never any problem of distance in
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Hong Kong; relatives and friends are never very far 
away; if you do not like your immediate neighbour, then 
it is easy to try the one next door, or upstairs, or across 
the street; if you are alone, you can just go down to 
the street and there are people; no-one can be sick or 
die without the neighbours knowing.' (Chun, 1974).
The view that high density living is conducive 
to interaction between neighbours is not shared, however, 
by all authors. Mitchell's view (op. cit.) for example, 
is that: 'High density housing ... discourages interaction
and friendship patterns among neighbours and friends.'
Turning to a different kind of effect of high 
physical density; it might be anticipated that high 
density living and the consequent lack of privacy between 
family members would reduce the frequency of copulation 
and hence the likelihood of conception, and thus lower 
the fertility rate of the population. Little research, 
however, has been carried out in this area.
Mitchell claims, from the results of his survey, 
that 'high bed densities (number of persons per bed) 
apparently do not lead to less frequent sexual relations.'
He could find no evidence to support the hypothesis that 
high physical density in the home encouraged the practice 
of family planning. He did find, however, that deliberate
family planning in Hong Kong is largely a response to
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having 'too large' a family, rather than being an effort 
to realise a smaller family. This observation is 
supported by the work of C.Y. Choi and K.C. Chan (see 
Choi, 1975a). From a survey carried out by these workers 
in 1973 of over 3,000 women in Fong Kong (Choi and 
Chan, 1973), it was found that: 'Over fifty per cent
of the families expressed their worries over providing 
enough living space for an additional child'.
This recent fertility survey showed clearly 
that high overall densities in Hong Kong and the associated 
shortage of housing do affect attitudes towards childbirth, 
as well as contributing to a decrease in the fertility 
rate of the population'*'. Nevertheless, this change 
in fertility has several contributing factors, including 
not only deliberate birth control, but also the changing 
age structure (see Freedman and Adlakha, 1968). The 
extent to which high density contributes to a deliberate 
control of family size must remain uncertain.
It is evident, then, that information in the 
literature about the effects of high density living in 
Hong Kong is, at best, somewhat sketchy and inconclusive; 
and most reports conclude that direct effects on well-defined
1. Large families, however, are still a reality in 
Hong Kong; 13.2% of live births in 1973 were the 
mother's sixth or later child (Choi, op.cit.)
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variables are small. Beyond these direct effects, 
however, it is necessary also to consider the possibility 
of more indirect and insidious processes such, for example, 
as the influence of high density conditions upon the 
'character' and cultural mood of the community. This 
kind of influence may be mediated partly through the 
behavioural and biopsychic effects on individuals which 
we have already discussed, and partly through an effect 
upon social organisation and the activities of institutions. 
An example of particular relevance in Hong Kong is the 
way in which population size influences the quality of 
the educational system.
School children and students in Hong Kong 
experience a phenomenal amount of strain due to the 
intense competition for places in schools, universities 
and even kindergartens. The discrepancy is so great 
between the enormous numbers of young people who attempt 
to attain a high level level of education and the extremely 
small number of available places in the relevant institutions 
(see Choi, 1975a-) that failure to pass examinations appears 
to be a common cause of suicide in the population^.
Apart from this dramatic consequence for the lives of 
individuals, the deficiencies of the education system 
may well have an influence of more long-term importance
1. The Samaritan Association of Hong Kong presents figures 
for suicide and attempted suicide in 1971: it is claimed 
that 63 per cent of the suicide cases reported to the 
Samaritans in that year were due to 'failure of exam'. 
(Individual records of attempted suicide statistics,
Hong Kong Samaritans, 1971).
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in the society, through an effect on the intellectual 
development of children. In many Hong Kong schools, 
for example:
'... several noisy classes may be separated 
by thin or temporary divisions, the noise of road and 
air traffic adds to the din and it is impossible in 
some Hong Kong classrooms at times for the pupils to 
hear the teacher's voice at all - let alone the teacher 
to hear a child's question or answer. Again the physical 
conditions of seating and crowding too often make 
impossible the easy movement of teachers along the rows 
to see children's work and to help those individuals 
who need personal attention.' (Henderson, 1973)
In addition to this problem of high density 
within classes, in most Hong Kong schools there is 
seldom enough space for them to operate on a full-day 
basis, so that a bi-sessional system is necessary, and 
the lessons of individual pupils must be fitted into 
four concentrated hours a day. It is not surpising, 
therefore, that the view is often expressed in Hong Kong 
that the children tend to develop a passive attitude to 
learning and hence to the world at large, and that this 
produces undesirable consequences for Hong Kong's social 
and cultural milieu.
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Finally, let us turn to the important question 
of the possible means of adaptation which permit the 
people of Hong Kong to cope successfully with their 
living conditions of extremely high population density. 
Unfortunately, the literature provides relatively little 
information on the specific adaptive responses of the 
population to this aspect of their life experience.
Most relevant discussion on the subject of coping with 
high density centres around patterns of behaviour within 
the Chinese family, where, indeed, some important clues 
may be found. A social anthropologist, Dr. M. Topley, 
comments that:
’In a recent child-rearing study I undertook 
a few years ago, I was continually amazed at the 
successful way parents of large families handled 
their children in very crowded conditions indeed. One 
family I remember particularly had eleven children living 
in one bed space. They were always - even when I 
arrived unexpectedly - clean, cheerful, polite and 
working diligently at their homework. Such harmony, 
however, is sometimes achieved at the sacrifice of 
individuality ....' (my emphasis) (Topley, 1974)
The family in Hong Kong persists as the focal 
point of interpersonal relationships and provides its 
members with a cohesive and supportive social 
environment. At the same time, a strict hierarchy
of status and privilege is traditionally maintained
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in the Chinese family, so that the independence of 
individual members is often sacrificed for the sake of 
the family unit. Nevertheless, the set of informal 
household 'rules’ which are based on this family 
hierarchy may be of great importance in 'organising' 
the delicate process of sharing resources and space 
within a tiny and congested Hong Kong home (see 
Anderson, 1972).
The Chinese family, however, may not always be 
adequate as a protection against undesirable consequences 
of high density living in Hong Kong. Individuals 
must sometimes make more deliberate efforts in order to 
cope with their high density living conditions. It has 
been suggested, for example, that there may be a 
relationship between heroin-taking and high population 
density in Hong Kong. M.G. Whisson (1968) writes that:
'For the man who finds the proximity of his 
fellows a strain, heroin provides a quiet and unobjection­
able escape - and the roofs and lavatories of resettlement 
blocks are often the retreat of men escaping through 
heroin from the pressures of population around them.'
He suggests that heroin taking, which is a 
relatively quiet and passive response on the part of the 
individual to unfavourable conditions, 'flows from the 
(Chinese) cultural heritage, with its emphasis upon 
tranquility'. Academics and casual visitors alike 
have commented upon the equanimity of the Chinese people
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in Hong Kong, in the face of the very difficult and 
potentially stressful conditions which are a characteristic 
feature of life in the city. Indeed, this attitude of 
tolerance may provide a most important clue in our 
investigation of the nature of the responses of individuals 
to high density living in Hong Kong (see Chapter V).
The available information in the literature 
does not provide, then, a clear picture of the way in 
which high density living influences the biopsychic 
state of individuals in Hong Kong. Some points, 
however, are reasonably clear, and can be summarised as 
follows. Most residents are living under conditions 
of extreme congestion in their homes, a situation which 
has existed for a very long time. The figures for rates 
of maladjustment and social malaise, on the other hand, 
do not indicate that the prevalence of disorder is 
excessively high in the population. The more important 
infectious diseases have been largely brought under 
control through the processes of cultural adaptation and, 
although some notifiable non-infectious disorders are 
increasing in prevalence, they are no more a feature of 
life than in many modern Western cities today. The 
incidence of reported violent crime in Hong Kong has 
certainly increased at an alarming rate over the past 
two decades, but this bears little relationship to
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population density, taking the city as a whole. We 
also have some information of a more general nature about 
the influence of high density living upon the less well- 
defined kinds of maladjustment in individuals, and 
upon their life experience in general. The available 
data of this kind lead most authors to agree that, the 
people of Hong Kong cope with their living conditions 
remarkably well, although the mechanisms by which they 
do so are not well understood.
The overall impression which we have gained 
from the literature relating to Hong Kong is that 
individuals are not seriously adversely affected by 
the environment of extremely high population density, 
and that their ability to tolerate these conditions is 
probably related in some way to the cultural heritage 
of the Chinese people. The present study aims to 
look more closely at these impressions in terms of the 
conceptual model which was discussed in Chapter II.
CHAPTER IV
______________________
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METHODS
The literature reviewed above provides some 
information about high density conditions in Hong Kong 
and about the implications of these conditions for the 
life experience of individuals. It is against the 
background of this information that our study of 
responses to high density living has been carried out, 
as a component part of the 'Hong Kong Human Ecology 
Programme'. The study was based upon the principles 
and concepts which lie behind the Programme as a 
whble, as well as upon the more specific conceptual 
model which was presented above (Chapter II).
Two basic kinds of approach have be6n taken 
in the 'Hong Kong Human Ecology Programme'. In the 
first place the Programme aims simply to describe the 
situation in terms of ecological parameters and of 
aspects of the situation which the conceptual framework 
suggests are important. This description provides a 
valuable basis for the second kind of approach, in 
which interrelationships are examined between components 
of the system. The analysis of interrelationships is 
based upon the testing of a series of specific hypotheses. 
The postulate, as described above, that the state of 
health and well-being of individuals is a function of 
the quality of the environment, is fundamental to our 
analysis.
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The present study is basically concerned 
with the general hypothesis that conditions of high 
physical density are likely to be deleterious to human 
individuals. Hence, in parallel with the approach 
taken in the overall Programme, we have made a description 
of the conditions of physical density in Hong Kong 
and to describe the general state of health and well­
being of the population. In addition, we have tested 
some specific hypotheses relating to the biopsychic 
effects of high density living in Hong Kong. The 
Human Ecology Programme has provided the opportunity 
to collect the relevant data for the testing of 
these hypotheses.
Sources of data
The initial intention in the 'Hong Kong Human 
Ecology Programme' was to base the study entirely upon 
information already gathered by Government departments 
and by academic and other institutions in Hong Kong.
A search of the literature, however, including that 
which is relevant to high density living, revealed 
that although a great wealth of data was available from 
these sources, certain gaps existed in terms of our 
particular conceptual approach. We decided, therefore, 
to carry out a 'Biosocial Survey' in order to provide
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the additional data\
The Biosocial Survey comprises a large-scale 
study of the urban population of Hong Kong, involving 
the administration of an interview-guestionnaire. It 
aims broadly to contribute to our understandincr of 
the situation by providing data for a description of 
the state of the population, and information for the 
study of interrelationships between environmental and 
life-style variables on the one hand, and state of health 
and well-being on the other. It provides the main 
data base for the present study of responses to high 
density living. Before describing the Survey itself 
in more detail, it is worth commenting briefly on the 
value of this kind of approach for the purposes of the 
present study and of the Ecology Programme as a whole.
We are concerned with the loner-term effects of 
living in a high density environment. Although a 
study of the 'correlational' type (see Chapter I) 
would permit the investigation of relationships between 
conditions of high density and rates of malaise or 
disorder on the population level, this approach would 
not be appropriate in this instance since it is the 
density experience and biopsychic responses of individuals 
in which we are interested. Only through a survey
1. The Biosocial Survey was carried out in co-operation 
with the Social Research Centre of the Chinese 
University of Hong Kong. The Survey is described fully 
in a forthcoming report by S.E.Millar and S.V. Boyden 
(in preparation).
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approach can the relationship between environmental and 
biopsychic state variables be examined on the level of 
individuals.
Another advantage of the survey approach is 
that it permits the assessment of parameters which are 
essential components of our conceptual model, but which 
cannot be measured in any other way than by the direct 
questioning of individuals. For example, a questionnaire 
survey is the only direct means of assessing the 
subjective state of affective density or ’crowding'.
For the above two reasons, the Biosocial 
Survey is a valuable source of data for the investigation 
of high density living in Fong Kong, although, as a 
component of the overall Ecology Programme, only a 
part of it was designed specifically for this study.
Any large-scale survey has, of course, some 
important shortcomings, one of which is its dependence 
upon the self-reports of individuals as a means of 
assessment. Responses to questions may be inaccurate 
for a variety of reasons, and the necessity to code 
answers into a form which is suitable for analysis tends 
to limit the amount of information which can be obtained. 
Furthermore, the measurement of some parameters is 
impossible by means of subjective reports? the assessment 
of an individual's current physiological state, for 
example, cannot be made through the interview-cuestionnaire 
approach.
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The Biosocial Survey is, as we have pointed out, 
designed to cover a wide range of factors, so that no 
particular aspect of the situation is treated in depth.
It does not, therefore, permit a very detailed analysis 
of individuals' responses to high physical density.
On the other hand, the Biosocial Survey has provided 
us with a unique opportunity to investigate the 
relationships between high density living and biopsychic 
state.
THE BIOSOCIAL SURVEY
The sample
The sample for the Biosocial Survey consists
of 3,983 housing units'^  within the main urban areas of
Hong Kong: Hong Kong Island, Kowloon, New Kowloon and
Tsuen Wan. One person between the ages of twenty and
fifty-nine years was interviewed from each housincr
unit, so that the sample consists essentially of almost
four thousand adults, representing approximately 0.1 per cent
of Hong Kong's urban population in 1974. The sample
2is stratified both spatially, by census tract , and
1. 'Housing unit' is a term synonymous with 'living quarters' 
as defined by the Census and Statistics Department of
the Government of Hong Kong; that is, 'a dwelling 
unit used exclusively by one household or shared by 
a number of households for living, eating and sleeping.
It is internally connected so occupants can move 
between the rooms/cubicles without going onto a public 
corridor, landing or staircase'. From: Report on
the 1971 Census, Census and Statistics Department.
2. The census tract used is the 'Tertiary Planning Unit' as 
defined, by the Census and Statistics Department, Government 
of Hong Kong. There are 111 such units in the urban area.
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by housing type, and it is closely representative 
of the main kinds of living conditions in urban Hong 
Kong. Table 2 describes the sample in comparison with 
the overall population in 1971, according to the major 
types of housing^.
Table 2
The Biosocial Survey sample in comparison with the 
population of Hong Kong, according to type of housing
Per cent of households
Housing type Biosocial Survey Hong Kong population
sample 1974 (excluding squatters,
government quarters, 
hostels, boats)* 1974
Private:
Houses, self-contained
flats and tenements 
Public:
43.1 49.3
Resettlement estates 34.7 31.2
Low-cost housing 17.5 13.9
Stone structures 1.9 1.1
Squatters 2.8 -
*Data is taken from the Annual Report of the Government of 
Hong Kong, 1975.
The selection of sample units for the Biosocial 
Survey was relatively complex, since the most recent 
census records, those of 1971, were already out of date 
when our sample was drawn in 1974, due to the rapid rate 
of change in Hong Kong with regard to both building
1. We have excluded from the sample the residents of 
government quarters, hostels and non-domestic 
buildings, and the boat dwellers.
A brief description of the major housing types in 
urban Hong Kong is given in Appendix I.
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construction and residential location of the population. 
However, prompted by this rate of change, the Census 
and Statistics Department had carried out a large-scale 
Housing Survey two years after the census, in 1973.
This Housing Survey provided the most up-to-date 
information available on the location of households 
in urban Hong Kong, and so it was used as a basis for 
the Biosocial Survey sample.
The Government Housing Survey sample is 
stratified by census district and housing type, so that 
its sample frame is similar to that which was required 
for the Biosocial Survey. The Housing Survey sample, 
however, is based upon an unequal probability method 
of selection, whereas the Biosocial Survey required 
stratification on an equal probability basis. Thus 
a procedure of conversion was necessary in order that 
our sample could be drawn from the list of housing units 
which was provided by the 1973 Housing Survey. This 
procedure is explained fully in the sampling report 
(see Millar and Boyden, in preparation).
The sample units of the Biosocial Survey are housing 
units. Since, however, our aim was to obtain a 
representative sample of individuals, and it was important 
that our sample adequately reflected the age and sex 
characteristics of the urban population, it was necessary 
to select one individual from each housing unit. This 
selection was, however, complicated by the fact that it
is common in Hong Kong for several families to share 
a single unit, particularly in private housing, so that 
in these cases it was necessary to select only one of 
the households. Unfortunately, because no list of 
households existed, the only course open to us was 
to select a respondent from that household of which 
a member opened the door to the interviewer. This 
procedure introduces some bias, of course, into our 
sample. In particular, it leads to a slight excess 
of respondents from relatively large households (the 
mean number of persons per household in our sample 
is 5.18, as compared to 4.39 in the Housing Survey 
sample). Nevertheless this bias is not a serious one.
Having selected a single household from within 
the housing unit, a respondent was chosen from among the
4
eligible adults by using a random selection tabled 
Through this procedure an age distribution within each 
stratum was obtained which adequately reflects that of 
Hong Kong's urban population (Table 3). The sample 
contains, however, a relatively large percentage of 
females as compared with the proportion in the population 
of Hong Kong as a whole. Therefore, in our analysis 
of responses to the Biosocial Survey, we have always 
considered the sexes as separate subsamples.
1. The method is adapted from L. Kish 'Survey Sampling 
J. Wiley and Sons Inc., London, 1965. p. 398.
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Table 3
Age and sex distribution of the Biosocial Survey sample 
_____as compared with the population of Hong Kong______
Per cent of those aged 20- 59 years in 
each age/sex category
Age
(years)
Biosocial Survey 
sample 
July, 1974
Hong Kong 
population* 
mid-year, 1974
Male Female Male Female
20-24 52.1 47.9 53.4 46.6
25-29 43.2 56 . 8 55.1 44.9
30-34 40.8 59.2 5 6.6 43.4
35-39 35.8 64.2 54.9 45.1
40-44 38.0 62.0 53.0 47.0
45-49 40.2 59 .8 52.3 47.7
50-54 42.3 57.7 52.0 48.0
55-59 49.1 50.9 50.7 49.7
Total 42.7 57.3 53.6 46.4
*The total Hong Kong population includes the population 
of the New Territories, which is not represented by 
the Biosocial Survey sample. However, the numbers are 
very small compared to those in the urban areas.
In summary, the Biosocial Survey sample is 
acceptably representative of the adult population of 
Hong Kong. It covers most kinds of living environment 
in the urban area with respect to locality and type of 
housing, and hence with respect to conditions of
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physical density. It therefore allows us to study the 
responses to a wide range of density conditions in Hong Kong.
Before discussing the interview procedure 
and the content of the questionnaire for the Biosocial 
Survey, we shall briefly consider a smaller study which 
was carried out in conjunction with the survey of the 
urban population. This is the Isolated Communities 
Study, in which the Biosocial Survey questionnaire was 
administered to a rural sample from the New Territories.
Data from the isolated communities sample permit 
an urban-rural comparison of certain biosocial parameters 
in Hong Kong and, in particular, provides us with a 
contrast in environments for the study of individuals' 
responses to conditions of physical density.
The Isolated Communities Study sample was drawn 
from several villages in the New Territories (Map 3 ). 
Villages were selected which are relatively isolated 
from the urban area and in which the community leaders 
were willing to allow us access. The residents of the 
settlements were informed of the day of the interview, and 
in some cases relinquished a day's fishing in order to be 
present at this time.
In each village, all adults who were present 
were approached for an interview; co-operation was 
extremely good and we obtained a high response rate.
Over two hundred adults were interviewed by students 
who were given a training equivalent to that of the
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interviewers in the urban study, and, although some of the 
interviews were conducted in Cantonese, most of them 
were carried out in the Hakka dialect - the villagers' 
native tongue.
The complete Biosocial Survey questionnaire was 
administered in the Isolated Communities Study. No 
translation of questions was required since written 
^Chinese is the same for all dialects, including both 
Hakka and Cantonese. This fact has led to some minor 
problems in both the urban and the rural Surveys with 
regard to an appropriate reading of the questions in 
colloquial terms. However, in general the difficulties 
were slight due to the thorough training of the 
interviewers.
The interview
The Biosocial Survey is based upon responses 
to an interview-questionnaire administered in the 
setting of the respondents' homes. Over ninety 
interviewers were employed from among students who 
were attending the Chinese University of Hong Kong.
Each interviewer received a full day of training in 
which the nature of the survey was described and each 
question was discussed in detail. It was not 
necessary to employ professional interviewers since 
responses were largely recorded in terms of predetermined 
categories.
The first stage of interviewing began on
12th June, 1974. From the 4,001 addresses which were 
initially assigned, 2,783 interviews were completed 
(69.6%) - most of the unsuccessful cases being due 
either to refusal or to the fact that no-one was at 
home after a third visit. Therefore, in order to 
obtain the required sample size of about 4,000 
individuals, a second wave of interviewing was begun 
in mid-July, supplementary addresses being assigned 
according to the response rate in each stratum. This 
procedure provided us with a suitably stratified final 
sample of 3,983 individuals.
The overall response rate for the Biosocial 
Survey was 76.2 per cent, which compares favourably with 
other large-scale surveys which have been carried out in 
Hong Kong. A general unwillingness among the Hong Kong 
people to open their doors to strangers may account for 
some of the non-response. This unwillingness has been 
attributed to the population's lack of experience of 
survey interviews, and to their general suspicion of 
strangers due to the recent increase in rate of 
reported crime in Hong Kong (see Chapter III).
The response rate varies throughout the sample; 
in general, the residents of public housing estates 
were relatively willing to be interviewed, whereas the 
residents of private homes were especially likely to 
refuse, so that the lowest response rates were found
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in the private housing section.
The great majority of interviews were conducted 
in Cantonese^ and took an average of 39 minutes to 
complete. According to the interviewers' estimations, 
those people who completed an interview had a generally 
positive attitude towards it. Very few respondents 
found difficulty in understanding the questions and 
most of them appeared to be very sincere in their answers. 
Moreover, 60 per cent of the respondents were assessed 
as being interested or very interested during the 
interview.
The questionnaire
The Biosocial Survey Questionnaire was initially 
prepared in English in mid-1973 and, after a great deal 
of discussion, a Cantonese translation was ready for 
testing in March 1974. A small pretest was carried 
out on 151 urban residents and, as a result, some 
minor modifications were made to the questionnaire.
A second pretest was carried out before the Questionnaire 
was determined in its final version.
Over two hundred Questions were included in the 
Biosocial Survey Questionnaire. Only some of them., 
however, are pertinent to our study of responses to 
high density living, and, among these, only the most
1. Fifty-eight non-Chinese individuals were interviewed 
in the Biosocial Survey; the English language was 
used in interviewing these people.
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important have been utilised in the study which is 
presented in this thesis. Nevertheless, for the sake 
of completeness, all the items relevant to the study of 
density responses are described briefly here (and see 
Appendix II). A full examination of the responses to 
those questions which are not specifically considered 
in the present study must await the result of the 
ongoing analysis of the Biosocial Survey data (see 
Millar, in preparation).
The series of questions with which we shall be 
concerned here can be divided, for the purposes of des­
cription, into five general categories: (1) background items
such as age, sex and socio-economic status; (2) items 
which refer to the experience of physical density;
(3) items which refer to the perception of density 
and 'crowding’; (4) items which refer to the state of 
health and well-being of the respondent, and (5) other 
items which are relevant to the interrelationships 
between physical density, 'crowding' and biopsychic 
state. Each of these five categories will be briefly 
considered below.
1) Background items
The first category of questions with which we 
are concerned is the set of 'background' items.
Personal parameters in this category are the sex of 
the respondent, and his or her age. The respondent's 
place of birth and of early childhood experience was
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also recorded. The place of childhood experience was re­
coded as follows - Hong Kong, Canton or Macau, Kwangtung 
Province, and elsewhere in China.
The respondent's current status in society was 
assessed through questions about income and education. 
Education level was coded in terms of level of formal 
education reached, as follows: a) none or negligible,
(b) primary, (c) secondary or tertiary. Although 
we did include questions about the respondent's employment 
status and kind of work, these items were not used 
as indices of social status in our analysis. It was 
decided, rather, to use household income as a measure 
of economic status and as an indicator of the respondent's 
life-style and position in society. This is a more 
appropriate measure of status since the head of the 
household was not always interviewed. For the purposes 
of this study, three categories of economic status are 
distinguished: 'low' (<HK$1,000 per month), 'medium'
(HK$1,000-1,999) and 'high' (>HK$2,000) . (HK$500 = US$100)
Other 'background' items are the census district 
and the type of housing in which the respondent lives - 
these items had already been recorded, of course, as a 
part of the sampling procedure.
2) The experience of physical density
This category of question refers to the 
respondent's experience of physical density and, in 
this case, the Survey data have been supplemented 
by information from another source. In other words,
already existing information has been combined with 
that from the interview in order to gain a more 
complete picture of the respondent's experience of 
physical density conditions.
An index of 'physical density' has been devised, 
then, which consists of two components; extra- 
residential and intra-residential density. The first 
is gross physical density outside the residence, which 
was measured in terms of the mean number of persons 
per hectare in the census tract in which the individual 
lives, according to data from the 1971 census. On 
the other hand, the second component of the index - namely, 
physical density in the respondent's home - was 
assessed through the Biosocial Survey questionnaire.
It was measured in terms of the effective floor space 
per person in the individual's residence^. The 
respondent was asked directly what was the floor space 
of his residence.
The people of Hong Kong are usuallv only too aware 
of the area in their homes; spatial standards in public 
housing are well-known and private dwellings are 
commonly rented according to their floor space. Hence 
it was necessary for interviewers to estimate the 
floor space in only 30 per cent of cases. According 
to data from the 1973 Housing Survey, the mean effective 
floor area per person in urban Hong Kong is 4.1 square 
metres (44.1 sq. ft.) and this compares with a mean of
1. 'Effective' floor space excludes kitchen, bathroom 
and balcony areas.
3.5 square metres as assessed through the Fiosocial 
Survey.
Our overall measure of physical density 
experience, then, takes into account both extra- 
residental density and intra-residential density 
conditions. The details of the construction of 
this composite index of physical density are described 
in Appendix III.
The experience of a given condition of physical 
density by an individual is largely dependent upon 
other aspects of his personal environment. Some of 
these other factors are especially closely related to 
actual physical density, which is strictly measured 
in terms of numbers of people in relation to units of 
physical space, and so these factors are appropriately 
discussed here as items in the second category of the 
questionnaire.
An important aspect of personal experience 
which is closely associated with the experience of 
physical density is contact with other people per se - 
regardless of the amount of space which they occupy.
The degree to which an individual is affected by other 
people in his household, for example, may be related to 
the actual size of the household as well as to the amount 
of space in the home. Size of household was recorded 
among the background items in the Survey interview.
Furthermore, some families share their dwelling 
with one or more other households and the extent of 
such sharing experienced by the respondent was also
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noted in the questionnaire1 . Sharing of facilities such 
as a kitchen or a bathroom is another aspect of high 
density living which is common in Hong Kong, and 
some questions were included which relate to this 
experience.
The amount of privacy which is possible within 
a home may have a very important influence on the 
degree to which a person feels 'crowded' by his household. 
The number of rooms into which the dwelling is divided 
was, therefore, recorded. Presumably some privacy 
is ensured when there is at least one room per person 
in the household.
Degree of contact with people outside the home 
is also relevant to an individual's physical density 
experience. A person may seek the streets as an 
alternative to his congested living environment, but he 
is unlikely to find them devoid of other people. Public 
places in urban Hong Kong are usually teeming with people, 
and the direct experience of such large numbers of 
strangers is an important part of an individual's 
density experience. In this connection,
we have included questions about the respondent's daily 
contact with strangers and about the amount of time 
each day which he spends outside his home, (see Appendix II).
Other items which are relevant in this category 
of the questionnaire are those referring to the frequency 
of interaction with neighbours and the amount of solitude 
which is usually experienced daily by the respondent.
1. The mean number of households per housing unit in our 
sample is 1.37, as compared with 1.36 in the Housing 
Survey sample.
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3) The perception of density and 'crowding*
A series of questions were included in the 
questionnaire which aimed to assess the degree to which 
the respondent experienced density conditions in such a 
way that he felt 'crowded'. In other words, we 
aimed to measure the respondent's state of
affective density. Although some of these questions 
have been found subsecruently to be less useful than 
others, it is worth commenting on each of them briefly 
here.
In designing the questions which relate to the 
state of affective density, a great deal of thought was 
given to the meaning of 'crowding' in an individual's 
experience. We have described, in Chapter II, the essential 
component of 'crowding' in an individual as the feeling 
of a tendency to move away from the people around him 
when he perceives the density in his environment to be 
too high. Hence we have referred, in our questions 
about the 'crowding' experience, to situations in which 
the individual is surrounded by 'very many' or 'too many' 
others, and we have asked the respondent about the 
feelings which he experiences under these conditions.
Two of the questions in particular refer to such an 
experience, and they have been combined to create 
an index of 'density tolerance' for the purposes of 
our analysis, which is pertinent to the state of 
affective density. A full description of these 
questions and of the construction of the composite 
index is given in Appendix III.
Several other items in this category relate
less directly to the respondent's experience of 'crowding' 
but, nevertheless, indicate a state of affective density. 
We have, for example, asked the respondent how frequently 
he desires to be alone, since presumably this feeling is 
associated with the experience of 'crowding*.
Since the Cantonese term for 'alone' includes the 
situation of anonymity, in which one is in the presence 
of strangers , the term was qualified in the questionnaire 
with the phrase 'by yourself, with no-one else around'.
We have also asked the respondent whether or not he 
finds difficulty in achieving a state of solitude when 
it is so desired.
Another question which relates to 'crowding' 
is more specifically concerned with the individual's 
perception of physical density per se. This question 
asks the respondent to express the degree to which he 
is satisfied with the amount of space in his home.
We have also included some items referring to 
the respondent's attitudes towards population size.
It might be anticipated that the people who feel 'crowded' 
in Hong Kong are also those who are concerned about the 
Colony's large population size. This concern is 
certainly a reflection of the individual's perception 
of density. Other factors, however, such as the 
individual's level of education, are closely related to 
environmental awareness and so may interfere with any 
relationship between population attitudes and feelings 
of being 'crowded'.
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4) The state of health and well-being
The fourth set of items with which we are 
concerned consists of a series of Questions which are 
intended to assess, in a general way, the state of 
health and well-being of the individual.
We have not attempted, through the Biosocial 
Survey interview-questionnaire, to measure specific 
signs of maladjustment and biopsychic disorder. Our 
intention has rather been to assess the degree of general 
maladjustment which is experienced by individuals in 
terms of some commonly reported symptoms of disorder.
In addition, we have attempted to assess well-being in 
terms of overall life enjoyment. If the experience of 
high density and 'crowding' is indeed conducive to the 
development of 'stress', then we might expect this 
effect to be manifest in a general state of ill-health 
and malaise.
Two indices of health and two indices of well­
being have been used for the assessment of biopsychic 
state in the Survey. These indices include
symptom scales derived from previous surveys, as well 
as items which are unique to our own study.
The index of ''general physical health' is peculiar 
to the Biosocial Survey, and it comprises a number of 
individual items, all of which refer to the respondent's 
experience during the month previous to the interview. 
These items are as follows: the number of bad pains
experienced by the individual, the degree to which these 
pains interfere with his daily activities; the frequency
of coughs, of nausea and of high fever; and the 
frequency of mild respiratory virus infections (colds 
and influenza). A self-report of recent personal 
health was also included in this index.
The index of general physical health was 
created by an additive combination of the above items 
after a careful study of the interrelationship between 
these items and a comparison of their correlations with 
other variables (see Appendix III). The index has 
an adequate reliability, and its behaviour in relation 
to other parameters suggests that it has acceptable 
validity as a measure of general physical health within 
the Hong Kong population (Porritt and Millar, 1976, 
to be published) .
The second index of biopsychic state in the 
Biosocial Survey is not unique to our study. This 
is the scale of psycho-physiological maladjustment 
which was developed by T.S. Langner (196 2) , and which we 
have discussed briefly in our review of the literature 
on the relationship between biopsychic state and 
environmental conditions.
Langner's 'Twenty-two item screening score 
of psychiatric symptoms indicating impairment' was 
developed from a revision of the Neuropsychiatric 
Screening Adjunct used in studies of servicemen during 
World War II (Star, 1949) . It arose in its present 
form during the Midtown Manhattan Study of psychic 
disorder (see Srole et al, 1962). The scale provides, 
in the words of Langner, 'a rough indication of
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where people lie on a continuum of impairment in life 
functioning due to very common types of psychiatric 
symptoms'. More recent research has indicated that 
the 'Langner scale' measures the degree of 'personal 
distress' which is experienced at any given time (Seiler, 
1973), and that it is sensitive to a wide variety of life 
situations (Dohrenwend, 1973). Hence the Langner scale 
is extremely suitable for our purposes in the Riosocial 
Survey. Furthermore, there are considerable data 
from other studies in which the Langner scale has been 
used, which is very useful for the purpose of comparison 
between the responses of the Hong Kong people and those 
of people in other parts of the world.
The twenty-two items which comprise the Langner 
scale are listed in Appendix II. They include specific 
physiological symptoms of disorder as well as such 
signs of psychic disturbance as feelings of depression 
and remoteness from other people. An individual's 
score is based upon a simple addition of the number 
of pathognomonic responses, so that the summary score 
ranges from zero to twenty-two. Higher scores represent 
a greater degree of personal distress.
We have used the Langner scale in its original 
form, without any change to the questions other than a 
translation into Cantonese. No other study has used 
a Cantonese version of the scale, and so it was 
necessary to examine its reliability and validity in 
our study.
Our version of the scale has been shown to have
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a reliability of 0.77, and hence its internal consistency
is adequate (Porritt and Millar, 1976, op. cit.). For
the purposes of validation, an empirical test was carried
out in which the scale was administered to a group of
people whose state of mental health was known'1 23'. This
sample of people comprised over one hundred out-patients
who were attending Government psychiatric clinics in
Hong Kong, and who had been professionally diagnosed as
2suffering from 'neurotic' disorder .
The sample was selected from among patients
3attending three government psychiatric clinics during 
a period of two weeks in July 1974. The selection 
procedure was not systematic; nevertheless, a number of 
patients were interviewered who were experiencing 'neurotic' 
disorder with different degrees of severity, until about 
100 completed interviews had been obtained. There is no 
reason to believe that this sample is not fairly representative 
of the population with 'neurotic' disorder in Hong Kong. 
Interviews were conducted by two trained psychiatric
4nurses and the response rate was 100 per cent .
Table 4 compares the Langner scores of the
1. 'The empirical test of scale validity must ultimately be 
ascertained by examining its capacity to "measure what 
it purports to measure".' (see Manis et al, 1964)
2. This survey of psychiatric patients was carried out in 
co-operation with Dr. W.H. Lo, then the Medical Superintendent 
of Castle Peak Psychiatric Hospital, Hong Kong, and presently 
the Director of the Hong Kona Psychiatric Clinic.
3. The three clinics were located in different parts of urban 
Hong Kong; they are Hong Kong Psychiatric Centre, Queen 
Elizabeth Hospital psychiatric clinic and Tsuen Wan 
psychiatric clinic.
The interview included a number of questions from the 
Biosocial Survey questionnaire in addition to the Langner 
scale. We shall not be concerned here with responses 
to these other items.
4 .
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psychiatric patients with those from the Biosocial 
Survey. Clearly the patients have higher scores and, 
indeed, the scale discriminates between the patients 
and the urban sample at a statistically significant level 
(Porritt and Millar, op. cit.).
Table 4
Comparison of Langner scores between the urban sample 
and a sample of psychiatric out-patients (aged 20-59 years)
Per cent scoring
Langner
score
Biosocial Survey 
urban sample 
(N: 3983)
Psychiatric 
out-patients 
(N: 101)
Male Female
0-3 75.0 63.2 10.9
4-6 17.3 21.8 12.6
7+ 7.8 15.0 61.3
In addition to the measurement of biopsychic 
state through the above indices of general physical health 
and of psycho-physiological maladjustment, an assessment 
has been made through the Biosocial Survey of the level of 
well-being experienced by the population.
An individual's general state of well-beinc can 
be described as the degree to which he is, on the whole, 
'happy' and is enjoying life. Three scales were 
developed by N.M. Bradburn (1969) with the intention of 
assessing a state of well-being, and they have been 
included in our questionnaire.
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Bradburn's three scales are indices of current 
affective state. The 'positive affect scale' assesses certain 
recent pleasant experiences and the 'negative affect scale' 
assesses certain recent unpleasant experiences. Each of these 
scales comprises of five items which refer to recent feeling 
states (see Appendix II). The third scale is the 
'affect balance scale' and is based upon the difference 
between scores on the positive and negative affect scales.
The affect balance scale has been shown to correlate with 
overall happiness and satisfaction with life, and may 
thus be regarded as an index of current well-being.
The scale of negative affect has been shown to relate to 
the Langner scale (Gaitz and Scott, 1972) and the positive 
affect scale appears to be tapping a dimension of 'positive 
mental health' and relates to measures of environmental 
participation and social interaction (Bradburn and 
Caplowitz, 1965). Positive and negative affect scales 
typically do not correlate with each other, and this 
finding has led to the suggestion that a person's well­
being is a function of the 'relative strengths' of 
positive and negative experiences, rather than a function 
of the presence or absence of positive or negative 
feelings per se (Bradburn, 1969) .
Our Cantonese versions of Bradburn's affect scales 
have an adequate reliability (Porritt and Millar, op. cit.) 
and the pattern of relationships which is shown between 
the responses to these scales and other parameters in 
the Biosocial Survey is consistent with the interpretations 
of them given by Bradburn.
Personal well-being has been assessed, then, in 
the Biosocial Survey through Bradburn's three affect 
scales, and we have also included in the questionnaire 
a single item of 'life enjoyment'. This item is a 
self-report of the degree to which, taking everything 
into account, the respondent finds his life to be 
enjoyable. It has proved to be extremely valuable in 
our analysis of the relationships between biopsychic state 
and various conditions of life in Hong Kong.
In summary, the measures of biopsychic state 
which we have used in the Biosocial Survey questionnaire 
include measures of physical malaise, of psychic 
disturbance and of the affective states which reflect 
degree of well-being experienced in life. ^hey are 
largely based on symptom-scales, but incorporate a
self-assessment by the individual of his life enjoyment 
and general state of health. These measures do not aim 
to detect specific disorders, but rather to assess a 
general state of health and well-being which is sensitive 
to life experience.
5) Other items which may influence the relationship 
between density and biopsychic state____________
Many items in the questionnaire are, of course, 
not specifically related to the experience of physical 
density or 'crowding', or to the state of heatlh of 
the individual. Some of these items are of relevance, 
nevertheless, to our study of responses to high density 
living, since they refer to experiences and behaviours 
which may have some influence on these responses. As
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we have already pointed out, the full analysis of these 
items is not presented in this thesis, but will find a 
place in the final Biosocial Survey report (Millar and 
Boyden, in preparation) .
The amount of noise which is present in an 
individual's environment, for example, may have a 
very important influence on his perception of physical 
density. A high density living environment is likely 
to be characterised by considerable noisiness, originating 
from neighbours, from people on the streets and, indeed, 
from within the person's own home. Vie have asked 
the respondent about his perception of noise in his 
immediate surroundings and whether or not his sleep 
is disturbed by noise, in order to estimate how 
this factor affects his experience of 'crowding'.
Other items in this category have already been 
described. They include the various housing conditions, 
such as facility sharing and the number of rooms per 
person in the dwelling, as well as such household 
characteristics as the size of the household and its 
composition. The difference between living as part 
of an extended family in Hong Kong and living as a 
member of a nuclear family may also be important to 
an individual's experience of 'crowding' in the home, 
as we have discussed in Chapter III, and so this fact 
was recorded in the questionnaire. Moreover, the 
economic status and education level of the individual 
may be regarded as potential intervening factors in
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the relationship between high density living and its 
effects on health and well-being.
As indicated, the present study of human responses 
to high density living in Hong Kong is based almost 
entirely on the analysis of data obtained from the 
Biosocial Survey which we have carried out. As 
discussed, the analysis took two forms: firstly, a
description of the density situation and of the 
biopsychic state of the population; and secondly, an 
analysis of interrelationships between the parameters 
with which we are concerned, based upon the testing 
of a series of hypotheses arising out of our conceptual 
model. Before presenting the results from the 
Riosocial Survey data, it is necessary to comment upon 
the approach which we have taken with regard to 
statistical techniques of analysis.
The Biosocial Survey data are extensive, involving 
several hundred variables and almost fifty composite 
indices. The possible number of interrelationships 
which could be explored between these variables is, 
therefore, immense, and there are, of course, a range 
of statistical techniques which could be applied in an 
effort to reveal significant interrelationships.
However, since our approach in this study has been 
based on a series of specific ideas and hypotheses, 
the complex multifactorial techniques of analysis were 
not considered appropriate.
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Our approach of testing for specific relation­
ships means, in fact, that the analysis is to some 
extent simplified from a statistical point of view. 
Nevertheless, even when considering a plain relation­
ship between two parameters, there are still a number 
of possibilities for detecting the effects of many 
important intervening factors in the association. 
Considerable thought was given to the relevant techniques, 
and the approach which was ultimately selected for 
analysis of the Survey data is a direct and relatively 
simple one.
In testing the specific hypotheses which we 
have put forward, the figures are examined directly, 
without any transformation. In some cases, the chi- 
square test is appropriate and is used in testing for 
the independence of two variables, but in most cases a 
more simple statistical technique - the test for 
significant differences between proportions - is applied. 
This approach means that the reader of the results, 
rather than looking at a single coefficient of correlation, 
must consider the actual figures themselves; since no 
assumptions are made, however, it is not likely to 'pull 
the wool over his eyes'.
The test for significant differences between 
proportions is as follows:
It can be shown that:
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8 = Pi - P2
has a standard normal distribution.
nl and n^ = sizes of the samples to be compared
Pi and P2 = proportions of 'successes' in each of the two samples
AP = pooled proportion of 'successes';that is, the proportion of 
successes in the two samples 
combined
Since 8 has a standard normal distribution, the 
proportions p^ and are considered significantly 
different, at the 5 per cent level, if 8 >1.96 or 
£ - 1.96.
In the presentation of the data, a statistically 
significant difference between proportions is indicated 
by an asterisk * when the figures are adjacent, and by
a joining line i_______ I when they are not adjacent.
This allows an immediate impression to be gained of the 
statistical significance of the relationship. It should 
not, however, detract from the possible importance of 
relationships which are not, in fact, statistically 
significant. The real significance of any association 
depends upon itsmmeaning and so upon the nature of its 
component variables, and cannot be completely determined 
by a statistical test.
CHAPTER V
RESULTS
A DESCRIPTION OF THE SITUATION
As we have discussed in the previous chapter/ 
two basic kinds of approach have been taken in the 
collection, analysis and presentation of data in 
the present study of high density living in Hong 
Kong and, indeed, in the Human Ecology Programme 
as a whole. Firstly, information has been collected 
which permits a description in some detail of the 
density situation in Hong Kong and of the biopsychic 
state of the population. Secondly, our study has 
involved the testing of a series of specific hypotheses 
concerning interrelationships between high density 
conditions and state of health and well-being; that 
is, concerning biopsychic responses to high physical 
density in Hong Kong and the adaptive processes which 
are brought into play under these conditions.
We begin the discussion of the results of 
our study with a straightforward description, in terms 
of the variables with which we have been concerned, 
of the situation which prevails in Hong Kong today.
This description will be based mainly on data from 
the Biosocial Survey, and consequently it is, in 
essence, an account of the conditions of density 
and of the state of health and well-being experienced 
by the individuals who were interviewed in the Survey. 
Nevertheless, since the Biosocial Survey sample is 
reasonably representative of Hong Kong's urban
population, this description can be regarded 
as generally applicable to the urban population 
as a whole.
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A description of physical density conditions
As we have already discussed, extremely 
high levels of gross population density are found 
in Hong Kong. Although the mean population 
density in the urban area is not exceptional, at 
277 persons per hectare, the majority of the 
population experience much higher levels of 
density than this. Approximately 43 per cent 
of the Biosocial Survey respondents live in 
census tracts which have mean population densities 
of more than 1,000 persons per hectare, which 
figure is five times higher than the most extreme 
density found in Tokyo - itself renowned as a 
city of extremely high population density (Tokyo 
Metropolitan Government, 1972). Only 14 per cent 
of the Survey respondents live in areas with a 
density of less than 250 persons per hectare 
(Table 5 ) .
Most of the individuals in our sample, then, 
are exposed to very high levels of physical density 
in their surroundings. However, gross density around
extra-
residential
density
an individual's home is only one component of his 
physical density experience. A more complete measure
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would include a record of his daily experience of 
density in many situations - at work, at home, in 
the street, during travelling and so on. Although 
it has not been possible to measure density 
experience as comprehensively as this through the 
Biosocial Survey, measures of both extra- and intra- 
residential conditions have been included in an 
index of physical density experience. Before 
discussing the Survey respondents' overall experience 
of physical density as indicated by this composite 
index, we shall consider the intra-residential 
conditions in some detail.
Table 5
Extra-residential physical density experience: mean number
of persons per hectare in the T.P.U. of residence*
'Low' density 
(<250 persons/ha)
'Medium' density 
(250-1000 persons/ha)
'High
(>1000
' density 
persons/ha)
Per cent 14.0 43.1 42.9
N 549 1691 1685
Total N: 3925
* These figures are based upon data from the Census and 
Statistics Department, Government of Hong Kong, 1971. 
(T.P.U.: Tertiary Planning Unit)
The home is an especially important environ­
ment in Hong Kong with respect to an individual's 
experience of physical density. It provides the
intra-
residential
density
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only escape from the congestion of the city, and it 
is the focus of much of the daily activity of the 
population - particularly, of course, for non­
working adults and children. Furthermore, the 
interaction between family members in the home 
is a likely source of tension under conditions 
of high physical density.
Almost half of the households sampled in 
the Biosocial Survey live at a "very high" intra- 
residential density of less than 3.7 square metres 
(37.8 square feet) of effective floor space per 
person (Table 6 ) . Indeed, some individuals were 
found to be living in no more than a 'bed-space' 
of just over one square metre.
Table 6
Intra-residential physical density experience: effective
_________floor space per person in the household_________
'Low' density ' Medium■Lhigh' 'Very high'
density density
2 2 2 (p>6.5m /person) (3.7-6.5m /person) (O . 7m /person)
Per cent 21.7 25 .0 49.3
N 850 983 1936
N: 3769
Missing data: 156
Total N: 3925
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The average effective floor space in the 
homes of the Survey respondents is 3.5 square metres. 
The occupation of such tiny homes by generally 
rather large households produces the high levels 
of physical density described above. Thirty-five 
per cent of the sampled households contain seven 
or more persons, and about a quarter of these 
comprise 'extended' families of two or more 
generations.
The congestion is intensified by the fact 
that many of these homes are shared with other 
households: 16.5 per cent of the sampled households
share their residence with one or more other families 
and, of these, more than half are experiencing the 
conditions of intra-residential physical density 
which we have rated as 'very high'. Interpersonal 
tension would not be unexpected under such conditions, 
especially since many of the households share with 
others such basic facilities as a kitchen and bathroom 
Some people, particularly squatters, must use public 
facilities which serve up to several hundred 
individuals.
Many residents make an effort to maintain 
some degree of privacy in their homes, however small 
it may be, through the erection of partitions.
However, lack of space inevitably imposes limits
household
size
sharing
privacy
on the number of subdivisions which can be made in
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this way, and only 29.1 per cent of the households 
which we have sampled live in a home with one or 
more rooms per person. Presumably there is little 
chance of even visual privacy between household 
members when there are more than two people per room, 
as is the case for 48.6 per cent of the families 
in our sample.
The opportunity for privacy is one of the other
residential
many factors which are likely to influence an conditions
individual's perception of density conditions within
his home. Others include the amount and the
arrangement of furniture, the presence of balconies,
lifts and corridors, the degree of visual or
auditory contact with neighbours and the 'openness'
of the residence in terms of the amount of light
and air which enters the dwelling. It is important,
therefore, to take into account the respondent's
experience of these other residential conditions as
well as his experience of actual floor space per
person, as a part of his overall experience of
physical density. V7e shall not discuss each of
these various conditions in detail, but a general
picture can be obtained of their relationship with
each other and with density per se by noting the
pattern of variation with respect to the type of housing
in which they are found.
Housing in Hong Kong, as we have already housing
types
discussed (see Appendix I), can broadly be defined
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as public, private and temporary (squatters). The 
Biosocial Survey sample is fairly representative of 
these various types of housing (see Methods), which 
can be briefly described as follows. The private 
housing sector includes self-contained flats, some 
detached houses (there are only 24 houses in our 
sample) and the older Chinese-style 'tenement' 
dwellings. Public housing includes two broadly 
defined types of dwelling - the 'low-cost housing' 
estates and the 'resettlement estates'^. The latter 
are generally of a relatively low standard as 
compared with the low-cost housing estates, and 
they contain the majority of the people who are 
publicly housed. A small number of households living 
in stone cottages is also included in our sample, and is 
grouped together with the squatters for the purposes 
of our analysis.
Table 7 broadly describes the residential residential
conditions
conditions which are experienced by respondents to and housing
type
the Biosocial Survey, according to the type of housing
in which they live. With respect to conditions of
intra-residential physical density, considerable physical
density and
differences are found between the housing types. housing
type
Levels of density are highest in the resettlement
1. These public housing estates have recently been
renamed, respectively, 'type-A' and 'type-B' estates 
by the Government Housing Authority; nevertheless, 
we shall continue to refer to them here by their 
original names.
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estates, cottages and temporary 'squatters' dwellings, 
in all of which the median floor space per person is 
only about two square metres. Tenement flats and 
low-cost housing units have almost twice this amount 
of space per person, and in private apartments the 
median floor space per person is almost eight square 
metres.
Residential conditions other than physical 
density also show an interesting pattern of variation 
between housing types. Households in the public 
housing estates are generally larger than those in 
temporary or private dwellings, but they are very 
much less likely to share their homes with other 
households. Tenements clearly provide the worst 
conditions from this point of view; almost half of 
the sampled households in this type of housing share 
their living space with others. Facility sharing 
follows a different pattern. Most units in 
resettlement estates do not have their own toilet 
or bathroom and households must share these facilities 
almost to the same extent as the squatters. Re­
settlement households are also less likely than the 
residents of tenement buildings to share kitchen 
facilities with others. Private apartments are 
generally completely self-contained (over 80 per cent), 
but the most favourable overall conditions are found
sharing 
and housing 
type
in low-cost housing estates, in which less than
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10 per cent of households in the sample share any 
of their homes facilities with others.
As far as the quality of ventilation in 
the home is concerned, the low-cost housing units
I
and private apartments are the least likely to be 
poorly ventilated and poorly lit, while resettle­
ment estates are the worst from this point of view. 
Over 56 per cent of the resettlement dwellings were 
judged by the interviewers to be relatively 'closed' 
environments.
This brief description of the housing 
conditions experienced by the respondents in the 
Biosocial Survey illustrates some of the variation 
which exists in Hong Kong with respect to material 
conditions of life. Within the private housing 
sector, the self-contained and relativey spacious 
units in high-rise apartment blocks contrast with 
the multiple occupancy and congestion of the 
tenement buildings. Within public housing, including 
the resettlement and the low-cost housing estates, 
conditions are in many ways better than those which 
are found in some of the private homes, particularly 
in tenement buildings. In some ways, however, these 
high-rise estates provide a poorer living environment 
than the squatters' structures, even in terms only 
of those material conditions of life with which we
ventilation 
and housing 
type
residential 
conditions: 
summary
have been concerned here. On the other hand,squatter
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settlements often have less than satisfactory 
conditions of sanitation, and their inhabitants 
are exposed to a constant risk of fire.
In general, poor living conditions tend 
to 'accumulate' together so that high physical 
density is often associated with a lack of privacy, 
poor ventilation and a necessity to share facilities 
with others. Such associations are not, however, 
constant, and a considerable range of residential 
conditions can be found associated with all levels 
of physical density.
Other aspects of life experience also vary 
with residential density. For instance, in many 
societies very high residential density conditions 
are associated with a characteristic style of living. 
In the Biosocial Survey we have examined this 
particular possibility, taking the economic status 
of the household as an indicator of the general 
social status and hence way of life of its members.
As we can see from Table 7, those types of 
housing which are characterised by conditions of 
high physical density are also those which contain 
households with a relatively low economic status. 
Resettlement estates and squatter settlements contain 
the largest percentage of families whose economic 
status is 'low' (less than HK$1,000, that is US$200 
per month household income) , that is, 2 8.6 per cent,
density 
and style 
of living
economic 
status and 
housing 
type
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Table 8
Intra-residential physical density and economic status
Economic status (per cent)
Intra-residential 
physical density Low Medium High
Total
% N
'Low' density 9.1 32.4 51.4 21.7 789
'Medium-high' 
density 21.5 54.2 21.2 25.0 952
'Very high' 
density 26.3 58.5 11.7 49 .3 1869
Total % 20.8 50.9 24 .0
N 797 1941 872 3610
89.05
p < 0.001
Missing data: 
Total N:
315
3925
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followed closely by the low-cost housing estates 
and Chinese tenements. The residents of private 
apartments generally have a relatively high income, 
and only 8 per cent of the households who live in 
self-contained flats are of 'low' economic status.
This relationship between economic status 
and housing type is consistent with the assumption 
that a relationship exists between household 
income and residential density. In fact, a positive 
association is found between these two variables 
when they are related to each other directly (Table 8). 
Very few of the households in our sample which live 
under conditions of relatively low intra-residential 
density are of low economic status, and more than 
half of them have a 'high' income of more than HK$2,000 
per month. On the other hand, a considerable number 
of households whose economic status is medium or high 
are living under conditions of high physical density.
In other words, although low density conditions are 
characteristic of homes occupied by people of high 
economic status, the experience of extremely high 
physical density conditions in the home is by no 
means confined to people of lower economic status.
This indicates that high density living in Hong Kong 
is not necessarily associated with a particular 
social position, an important fact to bear in mind 
when we attempt to isolate the condition of high 
physical density as an influence on the biopsychic
physical 
density and 
economic 
status
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state of individuals.
Table 9
Physical density (combined 
density) and
intra- and extra- 
economic status
residential
Economic status (per cent)
Physical density Low Medium High Total
%
N
'Low' density 11.7 33.2 48.0 14.8 540
'Medium' density 18.9 50.3 26.4 26.7 1002
'High' density 24.8 57.1 14.8 54.5 2068
Total % 20.8 50 .9 24.0
N 797 1941 872 3610
- 33.2
p < 0.001
Missing data: 
Total N:
315
3925
So far we have been mainly concerned v/ith 
intra-residential conditions. When the respondents' 
overall density experience is considered, as indicated 
by their scores on the composite index of physical 
density, an association between high density living 
and low economic status is also found (Table 9). This 
association is relatively weak, and it reflects the 
slight tendency in Hong Kong for high density living 
to be associated with relatively low socio-economic
status.
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Table 10
Physical density (combined intra- and extra-residential 
_______________density and education status __________
Education status (per cent)
Physical 
density Negligible Primary Secondary Tertiary N
Male
' Low1 6.9 7.7 16 .5 37.2 233
'Medium' 28.7 23.8 32.9 31.1 468
'High' 62.1 64.1 47.1 25.1 891
Total % 5.2 47.6 3.5 6.6
N 85 762 574 171 1592
X 2 = 84.70
p < 0.001
Missing data: 
N :
83
1675
Female
' Low ' 10.1 11.9 23.4 47.7 341
'Medium1 23.6 24.4 29.5 26.2 556
'High' 64.2 61.3 39.5 13.1 1217
Total % 27.7 45.4 19.9 4. 8
N 610 997 414 93 2114
X 2 = 108.08
p <0.001
Missing data: 
N :
136
2250
Total N: 3925
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Another indication of the association 
between conditions of density and social status 
in Hong Kong is given by the pattern of variation 
in education level according to housing type (see 
Table 7). Sixty-four per cent of the Survey sample 
have had only a primary education or less. The 
resettlement estates contain a particularly high 
proportion of these relatively poorly educated people, 
and the relationship between education status and 
physical density is consistent with this finding.
Most individuals in our sample who have had little 
education are living under conditions of especially 
high physical density (Table 10). Relatively few 
of those with a secondary or tertiary level of 
education, however, are living under such conditions.
This summary of the living conditions of 
respondents in the Biosocial Survey indicates that 
there is a tendency for such factors as high physical 
density, a lack of privacy in the home, a necessity 
to share facilities with other households, and a 
relatively low social status, to associate together. 
Nevertheless, the interrelationships among these 
factors are not very strong, and whatever other 
conditions the individual may experience in urban 
Hong Kong, the likelihood is that his environment 
will be one which is characterised by conditions of 
high physical density.
education 
level and 
housing 
type
physical
density
and
education
level
physical 
density 
and other 
conditions
190
A description of biopsychic state
The impression given by Hong Kong is that 
standards of health are high, and there are few of 
the obvious signs of sickness and misery which are 
so much in evidence in some other overcrowded Asian 
cities. In the face of the difficult and highly 
evodeviant living conditions which we have described 
above, this apparent healthiness of Hong Kong's 
population is all the more remarkable. The data 
obtained through the Biosocial Survey, as well as 
those which are presented in the literature, are largely 
consistent with this impression.
Since it has net been possible in the indices of
health and
Biosocial Survey to make any direct measurements well-being
of biopsychic parametersfwe must depend upon the
respondents' self-reports for an assessment of their
state of health. As has been described above (see
Chapter IV), four indices of health and well-being
will be used in the analysis of responses to high
density living in Hong Kong. These indices are as
follows:- T.S. Langner's scale for psycho-physiological
'disturbance' or 'personal distress'; our index of
'general physical health' which comprises items
referring to the recent experience of pains and mild
infectious disorders; N.M. Bradburn's three scales
which assess personal well-being on the basis of the
frequency of reported recent pleasant and unpleasant
experiences; and a single-item scale of self-
reported life enjoyment.
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The inclusion of these four indices relating 
to various aspects of biopsychic state permits us to 
assess, with only a few short questions, differences 
in general state of health and well-being between the 
individuals in our sample. Furthermore, it is 
possible to examine the interrelationships between 
the state of health of these individuals and a wide 
range of life conditions, including the experience 
of physical density. At this point, however, we 
shall simply present a description of the biopsychic 
state of the Survey respondents, as expressed through 
these indices of general health and well-being.
The Langner scale was developed through the Langner
scale
Midtown Manhattan Study as a screening scale for 
general psychic disturbances (Langner, 1962). The 
scale has been used in many subsequent studies of 
health on the community level, and it is now one of 
the most generally accepted scales for the assessment 
of the degree of personal distress within a 
population.
Scores on the Langner scale range from zero 
to twenty-two, representing the number of symptoms 
of psycho-physiological maladjustment which are 
usually experienced by the individual (see Appendix II).
The distribution of scores on the Langner scale among 
respondents in the Biosocial Survey is shown in Figure 14.
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F i g .  1 4 :  D i s t r i b u t i o n  o f  s c o r e s  on t h e  L a n g n e r
s c a l e  i n  t h e  B i o s o c i a l  S u r v e y  s a m p l e  (N = 39 2 5 )
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Most of the respondents report less than three symptoms, 
but a wide range of scores is found and some individuals 
report as many as seventeen symptoms of distress.
This pattern of scores within the Survey 
sample illustrates an important concept which is 
sometimes forgotten in the assessment of biopsychic 
disorder - that is, the concept of health as a 
continuous variable. In other words, different 
degrees of health are expressed throughout a 
population and there is no sharp dividing line between 
'healthiness' and 'illness'.
A distinct sex differentiation is apparent 
with respect to Langner scores within our sample. 
Significantly fewer females than males score zero or 
one on the scale, and fewer males than females 
report a relatively large number of symptoms. The 
greatest difference in score between the sexes is 
found at the lower end of the scale. This hetero­
geneity with regard to sex is not an unusual finding. 
Indeed, most studies of psychic state within 
populations, including those studies which utilise 
the Langner scale as a measure of biopsychic 
disorder, find that females express a greater degree 
of maladjustment than males^ (see Langner, op. cit.;
health as 
a continuous 
variable
sex
difference 
in Langner 
scores
1. For the sake of simplicity, the following phrases 
are sometimes used here: 'a greater degree of
maladjustment is found in category X ...' or: 'people
in category X tend to be more maladjusted ....'; 
in place of the more correct: 'a greater proportion
of the people in category X are maladjusted ....'
Seiler and Summers, 1974; Blumenthal, 1967; and 
Phillips and Segal, 1969).
The sex difference in the degree of psycho- 
physiological disturbance which has been found in 
this and other studies may be extremely important, 
representing a real difference in health in modern 
society between males and females. This apparent 
difference between the sexes may, on the other 
hand, be an artefact of the particular criteria which 
are used for the definition of maladjustment.
Discussing the Langner scale in this context,
D.L. Phillips and B.E. Segal point out that 'its 
items emphasise introspective and relatively passive 
types of discomfort and tension. Not a single item 
has to do with expressing aggression, losing one's 
temper, being irritable, etc. In other words, the 
index does not appear to be an equally representative 
sample of the universe of possible items of disturbance 
for both men and women.' (Phillips and Segal, 1969)
Thus, the greater degree of psycho-physiological 
maladjustment which we have found among the females 
in the Biosocial Survey sample may be due simply to 
a qualitative difference between the sexes in their 
expression of disorder. On the other hand, the 
possibility cannot be ruled out that the life-style 
of females in Hong Kong is more conducive to maladjustment 
than that of males. No attempt has been made in the 
present study to examine in further detail these sex
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differences in biopsychic response.
While we have emphasised the concept of 
health as a continuous variable, it is nevertheless 
useful, for the purposes of analysis, to define an 
arbitrary threshold beyond which biopsychic mal­
adjustment may be said to be relatively severe.
With respect to the Langner scale, Langner found 
in his original study that a score of four or 
more symptoms of distress was the most suitable 
cut-off point for discrimination between 'well' people 
and those who were maladjusted (Langner, op. cit.).
We have adopted the same criterion in the Biosocial 
Survey.
Our decision to use this same cut-off point 
was based partly on the desirability of collecting 
data which can be compared with those presented by 
Langner and others, and partly on the Langner scores 
of a sample of psychiatric out-patients in Hong Kong. 
As we have discussed above (Chapter IV), a sample of 
out-patients who had been professionally diagnosed 
as suffering from 'neurotic' disorder was interviewed 
in order to test the validity of the Langner scale 
in Hong Kong. In addition to confirming the 
validity of the Langner scale in its Cantonese 
version, the results of this test indicate that a 
score of four or more on the scale discriminates 
adequately between the sub-population with known 
'neurotic' disorder and the population as a whole.
threshold of 
'disturbance'
Langner scores 
of psychiatric 
patients
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Table 11
Psychophysiological maladjustment as indicated by 
______ the Langner scale, by age and sex__________
Maladjustment
Age Per cent Per cent
(years) 'non-disturbed' 'disturbed' N
Male
20-29 73.9 26.1 529
30-39 76 .2 23.8 311
40-49 76.0 24.0 441
50-59 74.4 25.6 394
Total 75 .0 25.1 1675
Female
20-29 63.4 36.6 563* *
30-39 70.6- 29.4-1 524* *
40-49 59.5 40.5 692
50-59 60.1- 39.9- 471
Total 63.2 36.8 2250
Note: * and i________ i indicate a difference
between proportions which is statistically 
significant at the 5 per cent level (see 
Chapter IV, p.170).
73.9 per cent of the patients report four or more 
symptoms of distress, as compared to only 31.8 per 
cent of the urban sample.
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Table 11 shows the percentage frequency 
of 'disturbance' within the sample according to 
the age and sex of the respondents, using the 
criterion of four or more symptoms of distress as 
an indication of psycho-physiological 'disturbance'. 
The age pattern of Langner scores differs between 
the sexes. Among the males, the highest scores 
occur in the fifties age-group. A relatively 
high degree of 'disturbance' is also shown by males 
in their thirties. Among females, the thirties age- 
group appears to be the most maladjusted, and lower 
scores are found among the older women. Females 
score higher than males at all ages, but the greatest 
difference is found in the twenties age-group.
The differences in degree of psycho- 
physiological maladjustment between the various age- 
groups in our sample, as indicated by their scores on 
the Langner scale, are not very great, and are not 
statistically significant. The pattern which does 
exist is not easily explained^, since it is not 
necessarily representative of a change in state of
age and sex 
difference 
in Langner 
scores
1 . The age pattern of Langner scores is not affected 
when we control for education status.
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Table 12
Place of spending childhood/ by age and sex
Place of spending childhood
Age
(years) Hong Kong
Canton/ Kwangtung 
Macau Province
Other places 
in China 
(Shanghai, 
Taiwan)
N
Male
20-29 83.4 8.9 4.5 2.7 526
30-39 38.6 31.5 25.1 3.2 306
40-49 22.2 33.8 36.7 6.2 436
50-59 15.7 36.3 38.6 7.4 386
Total % 43.0 26.1 24.8 4.8
N 721 437 416 80 1654
X2 =  558.23 Missing data: 21
p < 0.001 N: 1675
Female
20-29 78.9 13.3 3.9 2.3 554
30-39 33.4 32.4 24.2 7.0 509
40-49 25.4 37.7 26.0 9.6 683
50-59 16.6 43.1 27.6 11.2 464
Total % 38.8 31.5 20.4 7.5
873 709 549 169 2210
= 549.76 
< 0.001
Missing data: 
N:
40
2250
Total N: 3925
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health with age, and it may reflect a variation in 
life-style or in personal background. Differences 
in personal background clearly exist between the age- 
groups in Hong Kong. Most of the younger people in 
our sample, for example, were born and have always 
lived in the colony, whereas there is much more 
variability with respect to the origins of members 
of the older generations (Table 12).
We can, therefore, do no more than to point 
out the lack of any clearly explicable relationship 
in our sample between age and degree of personal 
distress as assessed through the Langner scale. This 
conclusion is consistent with data from surveys in other 
parts of the world, in which only a weak association 
has usually been found between Langner scores and 
age (see Seiler and Summers, 1974; Englesmann,
Murphy, Prince, Leduc and Demers, 1972; Prince, 1962).
In summary, the pattern of scores on the Langner
scale:
Langner scale which is found in the Biosocial Survey summary 
sample indicates that females in Hong Kong experience, 
or at least report, a greater number of symptoms 
of personal distress than do males. Differences 
in degree of distress between the age-groups are 
small. About one third of the overall sample is
found, on the basis of a score of four or more on the
Langner scale, to be 'disturbed'. It is important to 
recognise that an individual scoring more than 4 on 
the scale is not necessarily suffering from psychic 
disorder. This cut-off point is, however, a very 
valuable indication of the tendency towards maladjustment 
on the level of the population. Only 2.0 per cent 
of the males and 4.8 per cent of the females in our 
sample score 10 or more on the Langner scale which 
is a more conservative threshold of disorder. The 
latter figures are thus more indicative of a state 
of psychic maladjustment in individuals (see Manis 
et al, 19 6 4).
An important feature of the Langner scale is 
its combination of physical and psychic symptoms of 
general personal distress. It is, therefore, best 
regarded as a measure of general malaise or ill-health 
within a population, rather than of psychic 
disorder per se. We have also included in the 
Biosocial Survey a series of items which are aimed 
at assessing the state of general physical health 
within the sample.
A summary of responses to the items which 
comprise our index of general physical health is 
given in Table 13, and Table 14 illustrates the age 
and sex pattern of scores on the index. The results 
obtained with the individual items indicate the 
absolute frequency of some specific signs and 
symptoms of disorder, for example coughs, colds,
200
general
physical
health
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nausea and pains , whereas the index is more useful 
as a measure of relative maladjustment within the 
population.
Table 13
General physical health: individual items
Per cent 'maladjusted'
Item Male Female
More than 3 bad pains
during the past month 14.7
Bad pains which interfere
with daily activities 37.2
Coughs during the past
month 21.1
Nausea during the past
month 4 . 6
High fever during the 
past month
Colds and flu: once or
more than once during 
the past month
Self-report of poor health 
during the past month
5.7 6.0
23.3 23.5
13.0 * 23.5
N 1675 2250
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Table 14
General physical health by age and sex
General physical health
Age
(years) 'Healthy' 'Medium' 'Poor' N
Male
20-29 66 .9 25.3 7.8 529
30-39 69 .8 20.9 9.3 311
40-49 60.8 24.0 15.2 441
50-59 55.8 25.9 18.3 394
Total % 63.2 24.3 12.5
N 1059 407 209 1675
X 2 = 34.37
p < 0.001
Female
20-29 57.4 27.2 15.5 563
30-39 60.9 22.7 16.4 524
40-49 47.0 26.4 26 .6 692
50-59 43.7 27.4 28.9 471
Total % 52.1 26 .0 21.9
N 1173 584 493 2250
X 2 = 58.73
p < 0.001 Total N : 3925
Note: missing data (a maximum of 82 cases)
is coded as 'healthy'
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Aches and pains are apparently experienced 
frequently by a significant proportion of the 
Biosocial Survey respondents; almost 15 per cent 
of the males and almost 30 per cent of the females 
report more than three bad pains in the month 
previous to the interview. This sex difference 
in terms of the prevalence of pains is consistent 
with the results from the Langner scale, and it may 
reflect a real difference in degree of disorder.
On the other hand, it may conceivably be due to a 
greater tendency among the females than among the 
males to 'complain' of symptoms of physical malaise.
The severity of the pain which is experienced 
by the respondents is apparently slightly greater 
among the females than among the males. Of those 
who report more than three recent pains, 37.2 per 
cent of the males and 41.3 per cent of the females 
say that these pains interfere with their daily 
activities for much or for most of the time. This 
represents 19.6 per cent of the whole sample - a 
significant proportion to be impaired in their life 
functioning through physical maladjustment.
Coughing is the only sign of maladjustment 
which is more frequently reported by males than by 
females in the Biosocial Survey sample - 21 per 
cent of the males and 16 per cent of the females 
had had a cough during the month previous to the 
interview. Coughing may, of course, be a symptom 
of a mild viral infection of the respiratory tract
pains
coughs
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such as the common cold or influenza, or a reflection 
of more serious disorders such as tuberculosis or 
lung cancer. It may also, of course, be caused by 
the smoking of tobacco'*'. Whatever its basis, our 
data suggest that coughing is quite a common 
symptom of maladjustment among adults in Fong Kong.
The sexes do not differ with respect to the 
incidence of mild respiratory disorders in our 
sample. About 23 per cent of both the male and 
female populations had experienced at least one 
attack of the common cold or influenza during the 
month previous to the interview. This percentage, 
if extended to the whole population of adults in 
Hong Kong, would represent at least 400,000 people 
with a summer respiratory infection.
The experience of nausea or high fever is 
less commonly reported than coughs and colds, and 
there is little difference in frequency between the 
sexes.
colds and 
' flu
nausea and 
high fever
According to the respondents' own reports, self-report
of health
13 per cent of the males and 23.5 per cent of the 
females had been in poor or very poor health during 
the previous month. It is interesting to note that 
these self-reports of health reflect more closely the 
frequency of the specific disorders among the females
1. Tobacco smoking relates positively to the frequency of 
coughing in the Biosocial Survey sample, particularly 
among the males. The frequency of colds and influenza 
does not relate to tobacco smoking, however, which 
suggests that coughing is not simply a reflection of 
these mild viral infections.
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than they do among the males, who seem, in comparison, 
to be underestimating their recent experience of 
maladj ustment.
We have combined scores on the above items age and sex
difference
of physical maladjustment in order to create an in general
physical
index of general physical heatlh (see Appendix III). health
As we can see from Table 14 , about 18 per cent of
the sample is defined as being in 'poor' health
according to this index, and the percentage is
almost twice as high among the females as among the
males. The proportion of people who, on the basis
of this index, experience a state of maladjustment
is significantly greater, as we might expect, among
the older age-groups.
The state of general physical health experienced 
by the Biosocial Survey respondents, then, is 
relatively good in the males as compared to that in 
the females. This sex difference is similar to that 
which is shown by scores on the Langner scale, but 
the age pattern of general physical health is quite 
different. Psycho-physiological maladjustment, on 
the basis of Langner scores, varies very little with 
age, whereas general physical health, according to 
our index, is significantly poorer in the older age- 
groups. In general, the state of physical health 
of the Survey respondents does not appear to be very 
good on the basis of these results, particularly with
general
physical
health
summary
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respect to respondents' own assessment of their state 
of health - almost a quarter of the females say that 
they had recently been in a poor or very poor state 
of general health.
So far we have considered only those 
aspects of biopsychic state - physical malaise and 
general psycho-physiological disorder - which 
represent the 'negative' aid of the continuum 
of health. Nevertheless, a state of positive 
health and well-being is as important as the simple 
absence of maladjustment, and we have therefore 
included in the Biosocial Survey seme questions 
designed to assess the general state of we11- 
being of the respondents. One of these questions 
is a single item which asks simply how much the 
respondent enjoys life. The others consist of 
three scales developed by N.M. Bradburn (1969) which 
aims to measure the contribution to overall well­
being of recent positive and negative experiences. 
The responses to these questions suggest that most 
of the people of urban Hong Kong find their lives, 
on the whole, to be enjoyable.
According to the self-report of life enjoy­
ment obtained through the single direct question, 
over a quarter of the respondents were uncommitted 
as to v/hether or not their lives are generally 
enjoyable. Only about 10 per cent, however, say
indices of 
well-being 
and life 
enjoyment
enjoyment 
of life
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that they do not enjoy life, and 15.3 per cent of
the males and 11.8 per cent of the females say that
they enjoy life very much (Table 15). This sex age and sex 
difference 
in life 
enjoyment
difference in reported enjoyment of life is not
very great, but it is consistent with responses 
to the questions about psycho-physiological health.
The variation with respect to age in rate of 
reported life enjoyment is small. Among the males,
the under-forties are slightly more likely than older 
people to report enjoyment of life, and among the females, 
those in their twenties are more likely to say that they 
enjoy life. It seems, however, that a person's age bears 
no consistent relationship to his self-report of general 
enjoyment of life, in spite of the fact that physical 
health is poorer among the older age-groups.
A self-report of life enjoyment is a simple 
and, we believe, useful indicator of an individual's 
general state of well-being. However, we are also 
interested in looking more closely at the components 
of well-being. Bradbum's scales allow us to assess 
the relative contribution of 'positive' and 
'negative' experiences to overall enjoyment of life 
within a population.
The distribution of scores within the Bradburn's 
scales of 
well-beingBiosocial Survey sample with respect to Bradburn's
positive and negative affect scales is illustrated
in Figures 15 (a) and 15(b) .
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Table 15
Life enjoyment, by age and sex
Per cent scoring on life enjoyment
Age Do not Very much Neither
(years) enjoy life Enjoy life enjoy life enjoy nor N
do not 
enjoy life
Hale
20-29 9.5 50 . 5 - 1 17. 6 -1 22.3-1
30-39 9.6 45.7 18.3 1 25.7
*
40-49 11.3 50.3 12.2J 25.2
* *
50-59 11.9 42.6- 13.3 - 31.7J
528
309
437
392
Total 10.6 47.7 15.3 25.9 1666
Missing data: 9
N: 1675
Female
20-29 10.1 5 5.6-1 * -
30-39 9.5 49.2
40-49 8.5 47.0-
50-59 9.8 45.6
13.1 
10.5
10.1
*
14.2
2238
data: 12
N: 2250
Total 9 .4 49.4 11.8 28.8
Missing
21.01
*
30.2 
3 3.7J
29 .7 -J
562
521
687
468
Total N: 3925
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Figure 15(a): Distribution of scores
on Bradbum's scale of positive affect 
in the Biosocial Survey sample_______
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Fig. 15(b) : Distribution of scores on Bradburn's
scale of negative affect in the Biosocial Survey sample
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Scores on the positive affect scale show 
an approximately normal-type of distribution in 
our sample, the most frequent scores being 2, 3 and 
4. The negative affect scale, on the other hand, 
produces a pattern of response which is nore similar 
to that which is shown by the Langner scale, in 
which most individuals have a low score and the 
score frequency decreases continuously with higher 
scores.
Individuals in the Biosocial Survey sample 
experience, according to Bradburn's scales, a 
greater number of positive recent experiences 
than of negative ones. This tendency is more 
clearly illustrated by their scores on the scale of 
'affect balance'. A person's 'affect balance' 
score is derived from his responses on the positive 
and negative affect scales; the absolute number of 
negative feelings reported is subtracted from the 
number of positive feelings, and thus the resultant 
score represents the excess of positive over 
negative recent experiences. Scores on the 
affect balance scale thus range from minus five to 
plus five, but they have been recoded here in 
order to produce a range from zero to ten. A score 
of six or more thus means that positive experiences 
have predominated in the individual's recent 
experience.
The frequency distribution of affect 
balance in Hong Kong is illustrated in Figure 15(c).
'affect- 
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F i g .  1 5 ( c ) : D i s t r i b u t i o n  o f  s c o r e s
on  B r a d b u r n ' s  a f f e c t  b a l a n c e  s c a l e  
i n  t h e  B i o s o c i a l  S u r v e y  s a m p l e ______
s c o r e  o
A F F E C T  B A L A N C E
We can see that most respondents have a score of greater 
than five, indicating a predominance of positive 
feelings within the sample. The affect balance 
score relates more closely than either the positive 
affect or the negative affect scores to self- 
reports of 'happiness' in life, both in N.M. Bradbum's 
original study and in the Biosocial Survey (Porrit 
and Millar, 1976).
In order to summarise the age and sex 
pattern of well-being as measured through the 
three Bradburn scales, we have dichotomised each 
scale into a relatively low and a relatively high 
score. The position of this division is based 
upon the frequency distribution of the scores in 
our sample. The percentage of people who score 
'high' on each scale of affect by sex and age- 
group is shown in Table 16.
The sex difference which we find with 
respect to degree of well-being in the Biosocial 
Survey is not as great as the difference which 
we find through our indices of health - but 
nevertheless, it is a significant difference.
Females have lower scores than males on the affect 
balance scale, and this is due both to their higher 
scores on negative affect and to their lower scores 
on positive affect. Since there is no reason to 
suspect that any of the scales' items are biased 
according to sex, these differences in scores suggest 
that there exists a real difference in degree of 
well-being between the males and females in our sample.
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T a b l e  16
W e l l - b e i n g  a s  i n d i c a t e d  by  B r a d b u r n ' s  a f f e c t  s c a l e s  
_______________________ by age  and  s e x ________________________
P e r  c e n t  s c o r i n g  ' h i g h '  on  p o s i t i v e  a f f e c t ,  
n e g a t i v e  a f f e c t  a nd  a f f e c t  b a l a n c e
Age
( y e a r s )
P o s i t i v e  
a f f e c t :
>A
N e g a t i v e  
a f f e c t : 
7^3
A f f e c t  
b a l a n c e :
>ß
N
Male
2 0 - 2 9
3 0 - 3 9
4 0 - 4 9
5 0 - 5 9
5 1 . 2 m
4 4 . 7  
*
3 5 . 8-»
3 2 . 5  JJ
2 3 . 1 m
*
1 6 . 7  
16. 6-1  
1 1 . 9  -
4 4 . 2 -
4 4 . 1
3 7 . 6  J
3 8 . 1
T o t a l  % 4 1 . 6  1 7 . 6 4 1 . 0
F e m a l e
529
311
441
394
N: 167 5
2 0 - 2 9 4 2.1-1 -i 2 2 . 7 - 37.8-1 5 6 3
* *
3 0 - 3 9 3 6 . 3 1 3 . 7 3 8 . 4 524
* ★ *
4 0 - 4 9 3 0 . 3 - 1 8 . 8 31.4-1 692
5 0 - 5 9 3 0 . 8 14 . 9 - 3 3 . 1 4 7 1
T o t a l  % 3 4 . 8  1 7 . 8  3 5 . 0
N: 2250
T o t a l  N: 3925
Bradburn's affect balance scale shows very 
little relationship with age in the Survey sample.
This result is consistent with our finding that self- 
report of life enjoyment is unrelated to age, and it is 
also consistent with results of studies using the Bradburn 
scales in other communities (Bradburn, 1969; Bradburn 
and Caplowitz, 1965; Gaitz and Scott, 1972). Both 
positive affect and negative affect scores, on the 
other hand, are lower in the older age-groups in Hong 
Kong. This finding which is also consistent with 
Bradburn's results, is suggestive of a decreasing 
'affective responsiveness' with age. In other words, 
it seems that the older people tend to have relatively 
fewer emotional experiences - at least of the kind 
referred to by Bradburn - than the younger people, 
both of a 'positive' and of a 'negative' kind.
In summary; according to the responses 
to the Bradburn scales among the Biosocial Survey 
respondents, people in urban Hong Kong have a 
reasonably 'happy' life experience, especially the 
males, and, although fewer feelings of any kind 
are reported among the older age-groups, the overall 
degree of well-being and life enjoyment which is 
experienced by an individual does not appear to be 
dependent upon his or her age.
The various indices of biopsychic state 
used in the Biosocial Survey have provided us with 
some idea of the overall state of health and well-
Bradburn's 
scales : 
summary
health and 
well-being: 
summary
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being in the population of urban Hong Kong. On 
the whole, the degree of maladjustment which is 
expressed within the sample is not excessive, and 
we have found less evidence for unhappiness than 
for an enjoyment in life. According to the scales 
used, females are less healthy and somewhat less 
happy than males. General physical health appears 
to be significantly poorer in the older age-groups 
than among younger people, for both sexes; whereas 
psycho-physiological maladjustment has a more 
complex association with age and well-being does not 
seem to relate to age at all. An enjoyment of life, 
then, according to these results, does not necessarily 
depend upon the experience of a good state of 
health.
As we have discussed above, our main interest 
in the description of biopsychic state in Hong Kong 
is in its value as a basis for the investigation of 
interrelationships between the state of health and 
well-being of individuals and their conditions of life, 
in particular, their experience of physical density.
A useful preliminary picture of these interrelation­
ships is gained by considering the pattern of variation 
in health within the Survey sample according to the 
general residential conditions which are experienced 
by the respondents, as indicated by the type of housing 
in which they live.
Figure 16 illustrates the pattern, by housing 
type, of psycho-physiological maladjustment as
health and 
well-being 
and
housing
type
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Fig. 16: Proportion of the Biosocial Survey sample scoring
4 or more on the Langner scale, by housing type
% 'DISTURBED
PRIVATE APARTMENTS
TENEMENTS
RESETTLEMENT ESTATES
L O W  COST H O U SIN G
SQUATTERS A N D  COTTAGES
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indicated by scores on the Langner scale. The 
residents of resettlement estates apparently 
experience a greater degree of psycho-physiological 
maladjustment than do those in any other type of 
housing, with the exception of males in tenements 
and females in cottages and squatter settlements - 
both of which groups show levels of maladjustment 
almost as high as those found in resettlement 
estates (Table 17(a)).
All the indices of biopsychic state show 
a similar pattern of maladjustment with respect to 
housing type (Tables 17(a) and (b) ) . Scores
on the index of general physical health, for example, 
indicate that health is poorest among the residents 
of resettlement estates, and these people are also 
less likely to say that they enjoy life than people 
who live in any other type of housing.
The high rate of psycho-physiological 
maladjustment and of general unhappiness among 
resettlement estate residents is an interesting 
finding. It suggests that these estates are the 
'worst' type of living environment for people in 
Hong Kong. Indeed, we have seen that the resettlement 
estates are relatively poor environments for living, 
at least in terms of material conditions; for example, 
space is severely limited so that levels of intra- 
residential physical density are higher than in any
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Table 17(a)
Health and well-being by housing type
(a) Maladjustment by housing type
Maladjus tment
% 'disturbed' % scoring % in 'poor'
Housing type Langner scale 'high' on general N
negative physical 
affect(^S) health
Male
Private
apartments ioCM 16 .9 8.9-
Tenements 25.8 - 18.5 8.4
Resettlement *
estates 30.4=1 * 18.8 17.9«*
Low-cost housing 20.3 14.8 10.7
Squatters and
stone structures 15.5- 15.6 12.2
Total % 25.1 17.6 12.5
314
395
605
271
90
Female
Private
apartments
Tenements
Resettlement
estates
Low-cost housing
29 .4“ 12.5-1 15.9-*
33.2 - 19.3 16.5
* *
44.7- 21.0- 29.9-* *
34.1 15.3 17.9
Squatters and
stone structures 37.8 -
*
19.4 30.6
Total % 36.8 17.8 21.9
N: 1675
447
502
778
425
98
N: 2250
Total N: 3925
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Table 17(b)
(b) Well-being by housing type
Well-being
% scoring % scoring
Housing type 'high' on 'high' on % who N
positive affect enjoy
affect (^4) balance ("^ 6) life
Private
apartments 50.3-j
Tenements 48.4
Resettlement *
estates 36.0-
Low-cost housing 33.9
Squatters and 
stone structures 41.1
Male
4 8.7-1 -
47.6 -|
*
34.7-1
35.4 -I-
44.4
70.7-n
6 2*. 0 -I
314
395
5 7 .3-J *
70.5
55 .6 -J
605
271
90
Total % 41.6 41.0 63.0
N: 1675
Female
Private
apartments
Tenements
Resettlement
estates
Low-cost housing
38.3-1
40.4
*
30.8- 
31.3
- | 42.5' - 70.5]*
- 37 .6 - 64.0
* *
30 .7- 54.1-*
J- 31.3 - 62.6 -
Squatters and
stone structures 35.7 36.7 55.1 -
447
502
778
425
98
Total % 34.8 35.0 61.2
N: 2250
Total N: 3925
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other type of housing, and facilities are usually shared 
among several families.
The pattern of health and well-being in 
the Survey sample with respect to type of housing 
provides some clues concerning the relationships 
which exist between biopsychic state and the 
experience of density conditions by individuals in 
Hong Kong. Before considering the influence of 
physical density per se, however, it is worth looking 
more closely at the variation in biopsychic state 
within the sample in relation to socio-economic 
status. As we have seen, an association exists 
between economic status and residential density, and 
it is important to know how each experience relates 
separately to state of health and well-being.
Taking the Langner scale as our main index economic status
and Langner
of biopsychic maladjustment, we find that degree of scores 
disorder is negatively related to economic status 
in the Survey sample (Table 18) although statistically, 
it is significant only among the females. Nevertheless, 
this finding is consistent with data from many other 
studies of community health, which indicate that, in 
most populations, people of lower social status 
generally experience a relatively poor state of 
health and well-being. (see Dohrenwend and Dohrenwend,
1969; Englesmann et al, 1972)
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T able 18
Psychophysiological maladjustment and 
economic status ____ _____
Per cent 'disturbed'
Economic status Male N Female N
Low 27.5 306 46 .O-i *
511
Medium 25.4 86 3 34.8 1134
High 22.0 440 32.3- 501
Total % 25.1 1609 36.8 2146
Missing data: 66 Missing data: 104
N : 1675 N: 2250
Turning now to the relationship between education
status and
education status and health; since education level Langner
scores
and economic status are themselves related, we might 
expect this relationship to account for any 
association found between education level and health.
However, a distinction can be recognised between
education level and economic status - education level
is an aspect of the individual's phenotype and, therefore, 
perhaps a reflection of his knowledge and social aware­
ness, whereas economic status is more an expression 
of a person's current social position and conditions 
of life. In our analysis, therefore, we have 
examined the relationship between education status 
and maladjustment separately from that between economic 
status and maladjustment.
Langner scores vary with education level 
only slightly in the Survey sample. Among the males, 
a secondary education is associated with a slightly 
higher level of maladjustment than either high or 
low levels of education. Among the females, 
progressively fewer are 'disturbed' with higher 
education level (Table 19 ). The meaning of this 
pattern is not clear, particularly since when we 
control for age the pattern remains only among females 
in their fifties (these data are not presented).
The numbers are too small, however, to draw conclusions 
about the relative contributions to maladjustment of 
age and education status.
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Table 19
Psychophysiologica 1 maladjustment and, education status
Per cent 'disturbed'
Education
status Male N Female N
Negligible 23.0 87 40.3- 623
Primary 25.6 - 797 35.5 1021
Secondary 26 .8 595 36.4 448
Tertiary 18.6- 183 29 .0- 107
Total 25.1 1662 36.8 2199
Missing data: 13 Missing data: 51
N: 1675 N: 2250
In general, these results suggest that 
economic status is more strongly associated with 
degree of psycho-physiological maladjustment than
is level of formal education in Hong Kong. Low 'social status'
and health
'social status', however, as represented by the 
combination of low education and low economic status (see 
Appendix III) is always associated with a relatively high 
degree of maladjustment and with a relative lack of 
enjoyment in life (Table 20) .
As we have seen from the description of 
housing conditions in Hong Kong, people of low
economic status and low education level are found
225
Table 20
Economic status, education status and 
__________ biopsychic state____________
Maladjustment and well-being
% 'disturbed' % in 'poor' % who enjoy 
'Social status' Langner scale general life N
physical
health
Male
High 'social 
status'
(high education 22.0 8.1"
status and high 
economic status)
Medium 'social
status' 25.9 10.0
Low 'social *
status'
(low education 25.8 16.3-
status and low 
economic status)
Total % 25.1 12.5
77.21
*
68.5
*
54.6-
359
460
780
63.0
N: 1675
Female
High 'social 
status'
(high education 
status and high 
economic status)
30.2- 13.2-j
*
80.1“
*
Medium 'soci al 
status' 36.1 19.3 69.1
Low 'social 
status'
(low education 
status and low 
economic status)
38.3- 23.8-
*
55.2-
Total % 36 .8 21.9 61.2
281
430
1386
2250
Total N: 3925
predominantly in resettlement estates and squatter 
settlements. Our data suggest that both social 
factors and housing conditions have some influence 
upon biopsychic state, and that difficult conditions 
of both kinds are particularly characteristic of 
resettlement estates. It appears that a life-style 
which includes a relative lack of prestige in 
society, a relative deprivation of economic resources, 
and a poor living environment in terms of facilities, 
privacy and physical density conditions, is associated 
with psycho-physiological maladjustment and a 
generally low degree of well-being. This finding 
is not unexpected and it is similar to the pattern 
which is revealed by many studies of health and 
well-being in modern human communities other than 
Hong Kong.
Urban-rural comparison
Before we begin an analysis of the data in 
terms of more specific relationships between life 
conditions and biopsychic state in Hong Kong, it is 
interesting to compare the life experience of the 
people in the urban areas with the experience of 
those people who live in rural communities. Such 
a comparison is especially pertinent since it 
provides a contrast between environmental conditions 
of very high and very low population density. For
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this purpose, we interviewed over two hundred villagers 
in the Isolated Communities study, using the Biosocial 
Survey questionnaire (see Methods, Chapter IV).
The settlements in which the villagers live 
are all relatively isolated from urban Hong Kong 
and are essentially similar to the traditional 
Chinese villages which were characteristic of 
Kwangtung Province. These villages have not, 
however, escaped the influence of the Western world. 
Families in the villages are today largely supported 
by young men working in urban Hong Kong and overseas, 
especially in Chinese restaurants in England and 
America. This means, of course, that the age and 
sex structure of the village populations is not the 
same as that of a traditional community. Furthermore, 
direct contact with urban life is not completely 
absent, and visits to the city are made in order to 
obtain provisions such as cakes, carbonated drinks 
and beer. Although telephone contact is rare, most 
of these communities are exposed to the outside 
world through the medium of television.
In spite of these changes which have 
gradually taken place in the villages of the Hew 
Territories, the life-style of their inhabitants 
contrasts markedly with that of the urban residents. 
In villages only a few miles from the city centre of
Hong Kong, I was personally struck by the relative 
peacefulness and the natural beauty of their surroundings 
in contrast with the noise, pollution and hurry of the 
nearby city. People can be seen tending their plots 
of vegetables and rice, sitting and talking in the 
shade, playing mahjong or sleeping, while children 
run and play freely with no fear of traffic or of getting 
lost.
These conditions seem, on the basis of 
observation, to be conducive to a state of well­
being; my strong impression when I visited these 
people was that they were much more relaxed and 
happy than the people in the city. When we come 
to analyse the results of the Survey, however, only 
one measure shows a very marked difference in this 
direction.
Over 80 per cent of the respondents in the 
'Isolated Communities' sample score 6 or more on 
Bradburn's affect balance scale. This figure is 
twice as high as was found among the urban residents, 
indicating that, in terms of this index,the villagers 
are more likely than the urban dwellers to experience 
a state of well-being. Other measures do not show 
such a striking difference , except for the reports 
of recent nausea or of mild infections of the 
respiratory tract. These reports indicate that 
the village communities experience a much lower 
frequency of colds, influenza and nausea attacks 
than does the urban population. The other indices
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Table 21
Comparison of biopsychic state between the 'isolated 
____________communities' and the urban sample_______
Index of health 
and well-being
Urban sample 
N = 3925
(/: 1675 2250)
Isolated communities 
s ample
N = 181
{<?: 121 60)
Per cent with >3 
bad pains during
the past month 22.8
Per cent with pains
which interfere with
daily life 19.6
Per cent with coughs
during the past month 18.3
Per cent with nausea
during the past month 6.0
Per cent with high fever 
during the past month 5.9
Per cent having a cold
or 'flu during the
past month 23.5
Per cent self-reporting
'poor' or 'very poor'
health during the past
month 19.0
Per cent with 'poor'
general physical health 17.9
Per cent 'disturbed':
Langner scale 31.8
Per cent who enjoy life
(quite or very much) 62.0
Per cent scoring ^ .6 on
Bradburn's affect
balance scale 37.6
31.5
18.8
17.2
2.2
9.4
5.0
14.4
15.5
35.4
52.5 
80.1
Note: For a comparison of the isolated community sample
with the residents of specific housing types in 
urban Hong Kong, see Table
of biopsychic state show no clear differences in state 
of health and well-being between the urban and rural 
samples, and in some cases the villagers report 
the greater prevalence of maladjustment (see Table 21).
In comparing the biopsychic state of the 
urban and rural samples, we should bear in mind the 
fact that the villagers are, on average, older than 
the urban residents. Furthermore, the rural 
communities are, so to speak, 'in the shadow' of the 
city's modern attractions, and this may influence the 
people's perception of their own lives.
It is interesting to note, from our assessment 
of biopsychic state in the urban and rural sub­
populations of Hong Kong, that the most extreme 
groups with respect to a state of well-being are 
found in the rural villages and under conditions 
in the urban environment which are characterised by 
especially high levels of physical density. This 
finding provides some preliminary support for our 
initial hypothesis, that there is a positive relation­
ship between high density living and biopsychic 
maladjustment in the population of Hong Kong.
THE RELATIONSHIP BETWEEN HIGH DENSITY LIVING AND 
BIOPSYCHIC STATE
We turn now to the second aspect of our 
study, that is, the analysis and presentation of 
data concerning relationships between the experience 
of high density and state of health and well-being.
On the basis of the above description of 
the biopsychic state of people in Hong Kong, it would 
be possible to follow many lines of thought and 
explore many interrelationships between environmental 
factors and maladjustment, in an effort to understand 
the ways in which health and well-being is influenced 
by various conditions of life in Hong Kong. Such 
an explorative approach is not, however, suitable 
here. We are interested in the influence upon 
biopsychic state of a specific condition of life - 
high physical density - and so a more structured 
approach to analysis is appropriate. In other words, 
specific relationships are considered between high 
density living and biopsychic state in Hong Kong, 
and the analysis of these relationships takes the form 
of the testing of a series of specific hypotheses.
These hypotheses arise out of the conceptual model 
for responses to high density living (see Chapter II).
The following discussion of relationships 
between high density living and biopsychic state 
is presented in terms of the conceptual framework 
described above (Chapter II). We shall consider whether
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Table 22
Intra-residential physical density and maladjustment 
______________________ by age and sex__________________
Age: per cent 'disturbed'
Physical density 20-29
years
30-39
years
40-49
years
50-59
years
Total
%
N
Male
'Low' density
(>6 .5m2/person) 26.0 20.8 22.5 22.6 23.6 369
'High' density
(<.6.5m2/person) 27.1 24.9 23.8 26.6 25.7 1235
Total % 26.1 23.8 24.0 25.6 25.1
N 511 298 423 372 1604
Female
Missing data: 
N:
71
1675
'Low' density
(>6.5m2/person) 30.3 23.6 34.2 32.1 30.6 481
* ■k'High' density
(<~6 .5m2/person) 39.1 30.3 41.7 44.8 38.9 1684
Total % 36 .6 29.4 40 .5 40.0 36.8
N 533 508 669 455 2165
Missing data: 
N :
85
2250
Total N: 3925
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or not each of the hypotheses is supported by the data 
from the Biosocial Survey, thereby testing the validity 
and usefulness of our conceptual model as an aid to 
the understanding of responses to high density living 
in Hong Kong.
The relationship between physical density and biopsychic 
state
Our first hypothesis states that conditions 
of high physical density will be positively 
associated with a state of maladjustment, but that 
this association will be relatively weak. Data 
from the Biosocial Survey support this hypothesis.
For both males and females in our sample, and physicaldensity
within each age-group, there is a positive relation- and Langnerscores
ship between the experience of intra-residential 
physical density and psycho-physiological maladjust­
ment as measured by the Langner scale (Table 22 ).
The relationship is relatively weak, however, and 
is statistically significant only among the females.
When we take our composite index of physical 
density, which takes into account gross density in 
the local surroundings as well as floor space per 
person in the home, we again find a positive association 
with degree of psycho-physiological disturbance 
(Table 23 and Figure 17) .
Table 23
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Physical density (intra- and extra-residential density) and 
___________________ maladj ustment/we11-being__________________
Per cent 'disturbed'
Physical density Male N Female N
'Low' density 23.8 235 28.6- 346
'Medium' density 21.7 471
*
35.9 577
'High' density 27.4 898 39 .9-* 1242
Total 25.1 1604 36 .8 2165
Missing data: 71 Missing data: 85
N : 1675 N: 2250
This result is supported by the relationship between 
the same index of physical density and other measures 
of biopsychic state; more people among those who 
are living at a higher density are in a 'poor' state
physical 
density and 
general 
physical 
health, 
life enjoy­
ment
of general physical health than among those who 
live at lower density, and a lack of life enjoyment 
follows the same trend (Table 24) .
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Table 2 4
Physical density (intra- and extra-residential density) and 
____________________ maladjustment/well-being___________________
Maladjustment and well-being
Physical density Per cent in 'poor' Per cent who
general physical enjoy life N
health
Male Female Male Female
'Low' density 7.2*] 14.2-j 72.3-1 74.0*1 581
* * *
'Medium' density 10.8 21.3 63.5 62.4 1048
* *
'High' density 14.9-1 25.0J 60.2-J 56.4J 2140
Total 12.5 21.9 63.0 61.2 3769
Missing data: 156
Total N: 3925
Physical density also relates to well-being 
as measured by the Bradburn scales (Table 25 ) .
The affect balance score relates negatively to 
physical density, in that both males and females 
who live at a high level of density are less likely 
to score 'high' on this index of well-being than
physical 
density 
and well­
being
Table 25 237
Physical density and Bradburn's affect scales
Positive affect: % scoring 'high' (> 4)
Physical density Male N Female N
'Low' density 46 .4 n 235 44.2-1* 346
'Medium' density 48.2* 471 35 .0 577
'High' density 36.6-> 898 31.7-* 1242
Total 41.6 1604 34.8 2165
Missing data: 71 Missing data: 85
N: 1675 N: 2250
Negative affect: % scoring 'high' (^ 3)
Male N Female N
'Low' density 18.3 235 12.1-* 346
'Medium' density 16.3 471 18.5 577
'High' density 18.3 898 19.0- 1242
Total 17.6 1604 17.8 2165
Missing data 71 Missing data: 85
N: 1675 N: 2250
Affect balance: % scoring 'high' (?/6)
Male N Female N
'Low' density 46.4- 235 46.8-
ic
346
'Medium' density 45.4 471 36.2 577* *'High' density 36.4- 898 30.8- 1242
Total 41.0 1604 35.0 2165
Missing data: 71 Missing data: 85
N: 1675 N: 2250
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are those whose residential physical density is 
relatively low. The positive affect scale also 
shows an inverse relationship with physical density 
in both sexes, indicating that people who are 
living in high density surroundings tend to have 
relatively few enjoyable experiences, at least of 
the kind which are included in Bradburn's scale.
This does not necessarily mean that 'negative' 
experiences are more likely to be experienced 
among these people (see Bradburn 1969). Nevertheless, 
there is, in fact, a positive relationship between 
the scale of negative affect and physical density in 
our study, although it is a relatively weak relation­
ship and is statistically significant only among 
the females. It seems, therefore, that high density 
living has an influence on people's well-being 
through a relative lack among them of positive 
experiences, rather than through a greater number of 
negative ones.
It is clear from the above results that a 
positive but relatively weak relationship exists 
between the experience of high physical density 
and a lack of health and well-being in the Biosocial 
Survey sample. This finding lends support to our 
first hypothesis. However, physical density is 
associated with certain other conditions of life, and 
the above relationship between high density and 
maladjustment could conceivably be due to an effect
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of these other life conditions upon biopsychic state. 
In other words, in order to be sure that the 
positive relationship which we have found is not 
explained by other factors which are associated 
with both high physical density and maladjustment, 
these other factors must be taken into account, or 
'controlled'.
Economic status, as we have seen, is a 
useful indicator of the conditions of life which 
tend to vary with physical density conditions, and 
we have also found that it relates to biopsychic 
state in our sample. These relationships between 
economic status and physical density and between 
economic status and maladjustment might, therefore, 
be accounting for the relationship which we have 
found between high physical density and maladjustment. 
However, when economic status is held constant, the 
positive relationship between high physical density 
and maladjustment is not eliminated (Table 26 ) ; 
that is to say, the tendency towards a greater degree 
of maladjustment at higher levels of physical 
density exists at each level of economic status.
On the other hand, the relationship between density 
and maladjustment is statistically significant among 
males only at low economic status and among females 
only at high economic status. Thus economic status 
apparently partially, but not fully, accounts for 
the relationship between physical density and bio­
psychic state.
the
influence 
of other 
life
conditions
economic
status
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Table 26
Physical density (intra- and extra-residential) and maladjust­
ment: controlled for economic status
Economic status (per cent 'disturbed ')
Physical density Low Medium High Total
%
N
Male
'Low' density (31.8) 20.9 22.8 23.8 223
'Medium' density 17.9 24.9 18.6 21.7 448
* *
'High' density 31.6 26.8 25.3 27.4 871
Total % 27.5 25.4 22.0 25.1
N 298 834 410 1542
Missing data: 133
N : 2250
Female
'Low' density 43.5 29.4 26 .0-1 28.6- 317
'Medium' density 44.0 32.5 35.7 35.9 554
'High' density 47.4 36.4 37.3- 39.9- 1197
Total % 46 .0 34.8 32.3 36.8
N 499 1107 462 2068
Missing data: 182
N: 2250
Total N: 3925
Mote: The figure in parentheses is based on less
than ten individuals.
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Table 2 7
Physical density (intra- and extra-residential density) 
and maladjustment: controlled for education status
Education status: per cent 'disturbed'
Physical density Low High Total
%
N
Male
'Low' density 29.9 21.7 23.8 233
'Medium' density
*
16.7 26.1 21.7 468
* *
'High' density 27.4 27.6 27.4 891
Total % 25.3 24.8 25.1
N 847 745 1592
Missing data: 83
N : 1675
Female
'Low' density 29 .7-1 26.9-1 28.6-1 341
* :k
'Medium' density 34.9 37.5 35.9 556
'High' density 40.0- 39.3- 39.9- 1217
Total % 37.3 35.0 36 .8
N 16 0 7 507 2114
Missing data: 136
N: 2250
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When we control for education status, the 
relationship between physical density and psycho- 
physiological maladjustment also remains, and it 
is even strengthened when only those with a 
relatively high level of education are considered 
(Table 27) . Among males with a low education, 
however, the greatest degree of maladjustment is 
found among those who live at 'low' physical density. 
This finding is similar to the relatively high 
degree of maladjustment which we find among males 
who are of low economic status and who are living 
at 'low' density, although numbers are small in this 
category.
To summarise these findings; it appears 
from our data that people whose life experience in 
Hong Kong involves living at especially high levels 
of physical density are more likely to be maladjusted 
and less likely to enjoy life than people whose 
experience involves lower levels of physical density, 
and that this is the case whatever their age, economic 
status or education level. This pattern is true of 
both sexes, but especially of the females in our sample. 
Rather than attempting to explore further the 
implications of this direct relationship between 
physical density and health, we shall proceed with
education
status
physical 
density and 
biopsychic 
state: 
summary
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our analysis in terms of our original conceptual 
framework.
On the basis of our conceptual model, the 
positive relationship between high physical density 
and maladjustment may be explained by the likelihood 
that high density conditions give rise, among 
people who experience them, to feelings of being 
'crowded'. In other words, if those people whose 
living conditions include particularly high levels 
of physical density are frequently experiencing a 
state of affective density, then a positive relation­
ship between high physical density per se and psycho- 
physiological maladjustment is to be expected. This 
brings us to our second major hypothesis; that the 
perception of density in such a way as to produce a 
feeling of being 'crowded' relates more closely to 
biopsychic maladjustment than does physical density 
per se.
The relationship between the perception of density 
and biopsychic state
In order to examine whether people who live 
in the high density environment of urban Hong Kong do 
indeed experience 'crowding' a series of questions 
intended to assess an affective density state were 
included in the Biosocial Survey. These questions 
are presented in Appendix II.
No single question asked in the questionnaire
'crowding'
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is sufficient to pin-point precisely the experience 
of 'crowding'. In fact, in retrospect we can see 
that there is considerable room for improvement in 
the design of these questions and, were we to carry 
out a similar study again, we would certainly modify 
some of them. Nevertheless, two questions come 
relatively close to an assessment of an affective 
density state, and these are
1) 'When you are surrounded by a lot of 
people most of the time, do you enjoy this 
experience? (literally from the Chinese:
'do you experience a kind of happiness?') 
and
2) 'When there are too many people in your 
surroundings, what kind of feeling do you 
have?'
Responses to each of these questions are coded 
in five categories. For the former question, the 
range of answers extends from 'very much enjoying this 
experience' to 'not enjoying it at all'. Responses 
to the second question range from a neutral feeling 
of 'not having any particular concern' when surrounded 
by too many people, to a feeling of 'extreme 
uneasiness and annoyance'. By combining together 
the responses to these two questions, we have been 
able to obtain a wide range of scores representing 
the reaction to an experience of being surrounded by 
many other people, from very positive feelings to
'affective 
density1 
index
very negative ones (see Appendix III). Our 
combination of these questions has produced an 
index which we have divided into three score-
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categories of 'low1 , 'medium' and 'high' 'affective 
density' - and which will be referred to initially 
as the 'affective density index'.
On the basis of our conceptual model, we 
would expect to find a strong positive relationship 
between conditions of high physical density and 
an affective density state, since, although 'crowding' 
is not necessarily always experienced in a high 
density environment, it can presumably only be 
experienced under such conditions. Therefore, in 
terms of the Biosocial Survey data, a high score on 
our index of 'affective density' should be associated 
with high levels of physical density. This relation­
ship is not, however, confirmed by our data. (Table
The association between physical density and 
the index of 'affective density1 is not only rather 
weak, but it is in the opposite direction to that 
which we had anticipated. This is an interesting 
finding in itself and will be looked at more closely 
at a later stage, but in the present context it 
suggests either that our concepts are unsound or 
that our measures are invalid and do not adequately 
assess the variables with which we are concerned.
At this stage in the analysis, then, some rethinking
physical 
density and 
'affective 
density'
28) .
was necessary.
Table 28 246
Physical density (intra- and extra-residential density)
and 'affective density1
'Affective density'
Physical
density ' Low ' 'Mediurn ' 'High' N
Hale
'Low' density 18.3- 38.7 39.6-
* 227
'Medium' density 19.7* 43.7 32.1 450
'High' density 28.4- 42.2 26.9- 876
Total % 24.4 42.1 30.3
N 391 676 486 1553
Missing data: 122
N : 1675
Female
'Low' density 17.1- 49.4-1 30.3 335* *
'Medium' density 23.6 41.9 30.5 554
'High' density 26.3- 41.1- 27.9 1185
Total % 23.9 42.6 29.3
N 522 924 628 2074
Missing data: 176
N : 2250
Total N: 3925
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Since a great deal of thought and research 
lies behind the conceptual framework upon which our 
study is based, we tended to favour the latter 
possibility, that the data were in some way incomplete.
We were, therefore, reluctant to allow this 
unexpected result to undermine the basic model, and 
no modifications were made to our hypotheses. Instead, 
we looked more closely at our indices of physical and 
affective density.
The index of physical density, although it closer look
at the
takes into account both gross density in the surround- physical
density index
ings and floor space per person in the home, is 
obviously not an exhaustive measure of physical density 
as an aspect of the personal environment. It is 
surely missing many components of an individual's 
experience which could be extremely important in 
relation to feelings of being 'crowded'. Our measure 
of density, furthermore, is clearly relative - 
referring specifically to the Hong Kong situation.
In other words, even 'low' density, as defined by 
our index, includes conditions of extremely high 
physical density by any human standards, so that we 
might expect even these conditions to be conducive 
to a state of affective density. In addition, if 
there exists, as may well be the case, a threshold 
of physical density beyond which any further increase 
in density is no more likely to produce a feeling of
1 crowding'^ , and if density conditions in Hong Kong 
are, in fact, beyond this threshold, then we would 
not expect to find a relationship between physical 
density and affective density in our urban sample. 
All of the people who live under the conditions of 
density which are characteristic of urban Hong Kong 
would be equally likely to feel 'crowded', and 
differences in affective density would be more 
dependent upon the personal disposition and behaviour 
of individuals.
On the basis of these considerations, it 
seems likely that our index of physical density does 
not adequately distinguish between high and low 
density in the individual's experience. A more 
serious problem, however, lies with our index of 
'affective density'. Looking more closely at the 
characteristics of an actual state of affective 
density, it is clear that the questions which we have 
asked are inadequate for its assessment, since they 
do not relate directly to the individual's current 
experience of 'crowding'. The respondent is being 
asked to describe the kind of reaction which he would 
have if he found himself exposed to conditions of 
high physical density.
In this light, the 'affective density' index
closer look 
at the 
'affective 
density 1 
index
1. This concept of a threshold applies only to static 
conditions of density on the population level; in 
any individual's experience there may be a more 
constant relationship between the experience of high 
physical density and an affective state.
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takes on a new significance. It is not, in fact, 
assessing an actual ongoing experience of 'crowding', 
and, therefore, we should not be surprised that 
scores on the index do not relate to residential 
physical density conditions. The index seems, 
rather, to be measuring an attribute of the individual 
himself - of the degree to which he is likely to 
perceive a given high density situation in such a way 
as to feel 'crowded'. In other words, the questions 
which we have asked are measuring the responsiveness 
of the individual to conditions of high physical 
density. Taking the more positive view, our index 
is assessing the degree to which the respondent is 
tolerant of high physical density conditions.
This concept of density tolerance  ^which has 
emerged during the course of our analysis is 
extremely interesting. The idea has been followed 
up in further analysis of the Biosocial Survey data 
and, in particular, we have examined the consequences 
of being intolerant of high density in Hong Kong, and 
the nature of density tolerance itself and of its 
socio-cultural determinants.
The concept of density tolerance
Tolerance of high density is, in reality, 
a continuous variable; in other words, there are 
degrees of tolerance or of intolerance. Nevertheless,
density
tolerance
1. Tolerance of high density will sometimes be referred 
to simply as 'tolerance' or as 'density tolerance'.
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we have divided scores on the index of 1 density 
tolerance1 (which was previously referred to as the 
'affective density1 index) into three categories.
These categories, previously of 1 low' , 'medium' and 
'high' affective density, are now referred to as 
'very tolerant', 'moderately tolerant' and 'intolerant' 
respectively (see Appendix III). 'Very tolerant' 
people are those who say that they find situations 
of high density to be enjoyable and who are not 
upset by them; 'moderately tolerant' people are 
those who have neutral feelings or have a combination 
of uneasiness and enjoyment when surrounded by a lot 
of other people; and 'intolerant' people are those 
who are seriously upset by such a situation and who 
do not enjoy it at all. In other words, the 
'intolerant' people are those who are likely to develop 
an affective density state when there are very many 
other people in their surroundings.
Table 29 illustrates the variation of density 
tolerance by age and sex within the Biosocial Survey 
sample. Less than a third of the sample is defined 
as intolerant by our index and over 20 per cent is very 
tolerant of density. Males and females differ only 
slightly in degree of tolerance, and clearly there 
are fewer intolerant people of both sexes among the 
older age groups. The trend of greater density 
tolerance with age is striking and is shown graphically 
in Figure 18.
age and sex 
difference 
in density 
tolerance
Before exploring further the concept of
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Fig. 1 8 :  Density tolerance by age and sex
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Table 29
Density tolerance by age and sex
Tolerance of density
Age
(years)
Very
tolerant
Moderately
tolerant Intolerant N
Male
20-29 20.2 40.1 35.9 509
30-39 21.2 41.8 34.1 302
40-49 26.1 44.7 26 .8 4 3Q
50-59 30.5 42.1 23.9 380
Total % 24.4 42.1 30.3
N 408 705 508 1621
X2 = 26.93p < 0.001
Missing data: 
N :
54
1675
Female
20-29 17.9 42.1 37.1 547
30-39 21.2 43.9 30.3 500
40-49 25.6 44.1 25.9 661
50-59 31,6 39 .5 23.8 447
Total % 23.9 42 .6 29 . 3
N 538 958 659 2155
X2 = 43.62 
^  ^ n n m
M.iss ing data: 
N :
95
2250
p < 0.001
Total N: 3925
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density tolerance and its variation within our sample, 
we shall proceed with a discussion of the relationship 
between physical density, affective density and 
biopsychic state.
The relationship between density tolerance and 
biopsychic state
We began this section by stating the density
tolerance and
hypothesis that there will be a strong positive biopsychicstate
relationship between affective density and biopsychic 
maladjustment. In spite of the fact that we have 
not been able to assess as closely as we had hoped 
the individual's overall experience of physical 
density or his affective density state, this hypothesis 
can certainly be tested from the Biosocial Survey data.
It was suggested that the physical density 
index does not discriminate adequately between a 
frequent and an infrequent experience of high physical 
density. Nevertheless, since overall density is 
everywhere very high in urban Hong Kong, it is reasonable 
to assume that people who are intolerant of high 
density are more likely to have frequent experiences 
of 'crowding' in this environment than those who are 
tolerant. In other words, intolerant people are 
more likely to be in a state of affective density 
than those who are tolerant, and so we would expect 
them, on the basis of our hypöthesis, to exhibit a 
correspondingly greater degree of general biopsychic
254
maladjustment.
As can be seen from Figure 19, this 
hypothesis is supported. Intolerance of high 
density is indeed associated with psycho-physio­
logical 'disturbance' as measured by the Langner 
scale. Figures 20(a) and (b) illustrate this 
relationship with the full range of the Langner 
scale. Among both males and females, a 
significantly greater proportion of intolerant 
people are 'disturbed' than is the case among 
either those who are very tolerant or those who 
are moderately tolerant of high density. This 
relationship between intolerance of high density and 
psycho-physiological maladjustment is statistically 
significant and it is found within both sexes and 
within every age-group in the Survey sample 
(Table 30 (a)) .
Intolerance of density relates more closely 
to maladjustment than does the experience of high 
physical density, and this finding is also consistent 
with our original hypothesis.
In the light of the nature of the data and 
the fact that, in terms of our conceptual model, 
there are likely to be many other factors influencing 
biopsychic state, the strength of this relationship 
between intolerance of density and maladjustment 
is remarkable. The association which we have 
identified, then, is highly significant, and indicates
density
tolerance
and
Langner
scores
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Table 30 (a)
Tolerance of density and maladjustment, 
____________ by age and sex_____________
Age
(years)
Tolerance of density: per cent 'disturbed'
Very
tolerant
Moderately
tolerant Intolerant
Total
% N
Male
20-29 21.5 24 .5 32.6 26 .1 509
30-39 19.7 20 .8 30 .2 23.8 302
40-49 18.3 23.4 30.5 24.0 430
50-59 28.3 19.3 * 33. 0 25.6 380
Total % 22.3 22.2 * 31.7 25.1
N 408 705 508 1621
Missing data: 54
N: 1675
Female
20-29 27.7 31.2 * 47.4 36.6 547
30-39 27.0 27.4 33.3 29.4 500
40-49 35.6 36.7 * 50.3 40.5 661
50-59 32.2
i________
38.7 * 55.4 39,9 447
Total % 31.4 33.5 * 46 .2 36 .8
N 538 958 659 2145
Missing data: 95
N: 2250
Total N: 3925
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that 'crowding' is indeed a stressful experience for 
the people of urban Hong Kong.
The relationships which exist betv/een density 
tolerance and our other measures of health and well- 
being are consistent with the above findings. Both 
males and females who are intolerant of high 
density report, for example, significantly less 
enjoyment in life than those who are tolerant of 
high density situations (Table 30(c)) . People who 
are intolerant of high density also express a lower 
degree of well-being as indicated by Bradburn's 
affect balance scale (Table 30(b) and this is 
consistent with their self-reports of life enjoyment. 
Moreover, intolerance of high density is associated 
with relatively low scores on the scale of positive 
affect and v/ith relatively high scores on the scale 
of negative affect. Thus a greater proportion of 
intolerant people than tolerant people score high on 
affect balance. This relationship between density 
tolerance and the affect scales is particularly 
strong among the females in our sample. The 
association between tolerance of density and general 
physical health, however, is relatively weak, non­
linear and statistically significant only among the 
females (see Table 30(c)).
density 
tolerance 
and general 
physical 
health, well­
being
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Table 30(b)
Tolerance of density and well-being: Bradburn scales
Positive affect: per cent scoring 'high' (^ 4)
Tolerance 
of density Male N Female n
Very tolerant 44.4 408 oo 538
Moderately ★
tolerant 40 .0 705 34.7 958
Intolerant 42.1 508 31.9- 659
Total 41.6 1621 34 . 8 2155
Negative affect: per cent scoring 1 high ' (^ 3)
Male N Female N
Very tolerant
Moderately
tolerant
Intolerant
14.0-
16.5*
21.7J
408
705
508
13.9-
14.9*
24.1-1
538
958
659
Total 17.6 1621 17.8 2155
Affect balance : per cent scoring 'high' (^ 6)
Very tolerant 46.3- 408 40.5- 538
Moderately 
tole rant 40 .7 * 705 35.5 958
Intolerant 38.4- 508 31.6- 659
Tota 1 41.0 1621 35.0 2155
Missing data: 54 Missing data: 95
N: 1675 N: 2250
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Table 30(c)
Tolerance of density and maladjustment/well-being
Maladjustment and well-being
Tole ranee Per cent in Per cent who
of density 'poor' general 
physical health
enjoy life N
Male Female Male Female
Very tolerant 13.7 22.7 67.9- 71.2- 946
Moderately 
tolerant 10.8
*
18.0 62.3
*
60.5 1663
* *
Intolerant 13.4 26.1 60.8^ 55 .4-1 1167
Total 12.5 21.9 63.0 61.2 3776
Missing data: 149
Total N: 3925
It is clear, then, that people in the Biosocial 
Survey sample who are intolerant of high density are 
also likely to be in a relatively poor state of health, 
and that they are relatively unlikely to experience 
a state of well-being and an enjoyment in life.
Let us now summarise the findings so far 
with respect to that aspect of the study which is 
concerned with the investigation of relationships 
between high density living and biopsychic state.
density 
tolerance 
and bio­
psychic 
state: 
summary
The first hypothesis based on our conceptual model 
is supported by data from the Biosocial Survey: 
high physical density is associated with a state 
of biopsychic maladjustment in the Survey sample.
Our second hypothesis is also supported by the 
data, albeit in a way which we had not expected.
It became clear during the course of our 
analysis of relationships between the perception 
of density and biopsychic state, that the questions 
designed to measure a state of affective density 
were, in fact, assessing the respondents' 
responsiveness to, or tolerance of high density 
situations. The concept of density tolerance 
emerged from this realisation.
A significant relationship is found between 
density tolerance and state of health and well-being 
in the Survey sample: people who are intolerant of
high density are more likely than those who are 
tolerant to experience 'unhappiness' in life and a 
state of general biopsychic maladjustment. This 
relationship is stronger than that which exists 
between high physical density and biopsychic maladjust­
ment, and it is a remarkable finding in the light of 
the nature of our data. These findings suggest that 
urban Hong Kong is an especially stressful environment 
for those people who are intolerant of conditions of 
high density.
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The relationship betv/een physical density; density 
tolerance and biopsychic state
It was assumed above that those people who 
are intolerant of high density are more likely than 
those who are tolerant to experience an affective 
density state, wherever they may live in urban 
Hong Kong. It is likely, however, that intolerant 
people are especially likely to feel 'crowded' 
when they are exposed to conditions of particularly 
high physical density in their surroundings. It 
may be possible, therefore, to obtain a measure of 
affective density by combining our indices of 
residential physical density and of density tolerance.
It is suggested, in other words, that intolerant 
people who live under conditions of 'high' physical 
density are more likely to be experiencing an affective 
density state than intolerant people who live under 
conditions of 'low' physical density, as defined by 
our index. Our second major hypothesis may thus be 
restated as follows: the relationship between density
tolerance and maladjustment will be stronger among 
those people who experience high physical density at 
home and in their local surroundings than among 
those who do not have this experience. The data, 
however, do not support this suggestion.
Figure 21 illustrates the relationship 
between psycho-physiological maladjustment, density 
tolerance and physical density (see also Table 31) .
It is clear that people who are intolerant and who
physical 
density, 
density 
tolerance 
and bio­
psychic 
state
hy
si
ca
l 
de
ns
it
y 
an
d 
de
ns
it
y 
to
le
ra
nc
e
264
)33)
3
H
0 H iMX
HN
H
a 3 a a n i s I a . %
lo
w
/m
ed
iu
m
 
hi
gh
 
lo
w
/m
ed
iu
m
Table 31 265
Physical density, tolerance of density and maladjustment
Tolerance of density: per cent 'disturbed'
Physical Very Moderately Totaldensity tolerant tolerant Intolerant % N
Male
'Low'/'medium' 
density
'High' density 
Total %
14.7i______
25 .9 
22.3
20 .2 
24 .8
22.2
★
*
*
29 .1---1
34.3■i
31.7 --- 1
22.4
27.4
25.1
706
898
N 391 676 486 1604
Mis sing data: 71
N: 1675
Female
'Low'/'medium'
density 27.2i_____ 27.4 * 43.1-- i 32.1 923
'High' density 35.2i_____ 36 .2 'k 49 .6---1 39 .9 1242
Total % 31.41 33.5 * 46 .2---1 36 . 8
N 538 958 659 2165
Missing data: 85
N: 2250
Total N: 3925
live under conditions of 'high' physical density 
are the most likely to be maladjusted and that those 
who are tolerant and live at 'low/medium' physical 
density are the least likely to be maladjusted - 
but this appears to be an additive effect. In 
other words , the relationship between intolerance 
of high density and biopsychic maladjustment is not 
affected by those conditions of physical density 
which we have measured.
This finding, that high physical density 
and density intolerance relate independently to 
biopsychic maladjustment, is consistent with our 
earlier assumption that the index of physical density 
is not an adequate measure of personal density 
experience. Nevertheless, as we have seen, many of 
the conditions of life which are associated with 
high physical density in the home could have an 
important influence on the residents' perception 
of density conditions. We have shown, in addition, 
that the greater degree of maladjustment which 
exists among people who live at higher densities 
is not completely accounted for by their generally 
lower levels of education or economic status, and 
this strongly suggests that the living conditions 
themselves are influencing biopsychic state. In 
other words, the relationship which we find between 
our index of high physical density and maladjustment 
could, indeed, be due to 'crowding'. We do not, 
however, have a measure of the current 'crowding'
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experience - its assessment requires a study in 
greater depth than that which we have carried out 
through the Biosocial Survey.
The closest assessment of affective density 
which our data provide is through the index of 
density tolerance, and so we shall continue to use 
this index in our analysis of 'crowding' and its 
consequences in Hong Kong. Since density tolerance 
is an extremely important variable in terms of our 
conceptual model, we will first examine the 
phenomenon itself more closely.
Tolerance of high density and its determinants
We have already seen that males and females density
toleranceare essentially similar with respect to their tolerance 
of high density, but that there is a significant 
difference in degree of tolerance between the age- 
groups. In both sexes, older age-groups contain 
a relatively large proportion of very tolerant people 
and a relatively small proportion of intolerant 
people. This does not necessarily imply, however, 
that people become more tolerant of high density as 
they become older, since the relationship may 
conceivably be due to some other factor which varies 
with both density tolerance and age. Nevertheless, 
it is clear that, whatever the reason, the younger 
people in our sample are more likely to be intolerant 
of high density situations than those who are older.
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The relationship between density tolerance 
(then referred to as 'affective density') and 
physical density conditions has already been 
mentioned (see Table 28). Tolerance of density is 
more prevalent among those people who actually live 
under conditions of high physical density than among 
those whose residential density is relatively low. 
People who live in homes and in areas where levels 
of physical density are relatively high tend to be 
of a lower economic status and of a lower education 
status than those who live at lower levels of 
density. The differences in life-style and 
attitudes which are represented by these socio­
economic parameters are perhaps more likely than 
the actual conditions of physical density to be 
responsible for differences in degree of density 
tolerance.
In other words, tolerance of high density 
is a personal characteristic which is likely to be 
susceptible to social and cultural influence, and 
the sub-culture of those people who live under 
conditions of high physical density may, for various 
reasons, be conducive to an attitude of density 
tolerance.
The relationship which we have found to 
exist between density tolerance and economic status 
is consistent with the above suggestion that tolerance 
is influenced by social and cultural conditions.
Low economic status is clearly associated with a
life
conditions 
and density 
tolerance
economic 
status and 
tolerance
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Table 32
Tolerance of density and economic status
Tolerance of density
Very Moderately
Economic status tolerant tolerant Intolerant N
Male
Low 29.4-1 42.8 24.2-1 295
Medium 26.2 43.3 28.3 844
* *
High 17.3-1 40.2 o o r \ _ 420
Total % 24.4 42.1 30.3
N 392 682 485 1559
Missing data: 116
N  : 1675
Female
Low 25.4 42.1 26.8- 482
Medium 24.6 42.3 29.2 1090
High 20.4 44.5 32.5- 488
Total % 23.9 42.6 29.3
N 511 918 631 2060
Missing data: 190
N : 22 50
Total N: 3925
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greater degree of density tolerance than is high 
economic status in the Survey sample (Table 32).
This relationship is found within each age-group 
(these data are not presented) .
Although density tolerance varies with 
economic conditions, this association is not as 
strong as that which we have found between density 
tolerance and age. This finding suggests that an 
individual's previous experience is relatively more 
important than his current conditions of life in 
determining his degree of density tolerance.
As we have already discussed (see Table 12) 
there is considerable variation within the population 
of Hong Kong with respect to the place in which they 
have spent their childhood (until the age of 12 
years). That this factor might contribute to the 
relationship between age and density tolerance is 
suggested by the finding that people whose childhood 
was spent in Hong Kong are more likely to be in­
tolerant of high density than ar£ those who come from 
Canton, Macau or areas in Kwangtung Province (Table 33) 
A small number of respondents come from elsewhere 
in China (mostly Shanghai and Taiwan), and these 
people are apparently as intolerant of high density 
as those people whose childhood was spent in Hong Kong.
childhood
experience
and
tolerance
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Table 3 3
Tolerance of density and place of spending 
childhood; by age_____________
Age: per cent 'intolerant'
Place of 
childhood 20 's 30 's 40 ' s 50 's
Total
% N
Hong Kong 37.9 37.0- 31.8-1*
30 .On 35.9 1544
Canton/Macau 30 .3 29.5 24.4 23.1 25.8 1106
Kwangtung 26.1 28.3- 22.5- 19.1- 23.0 833
Elsewhere: 
(Shanghai , 
Taiwan)
37.0 31.9 32.3
*
31.7 32.5 236
Total % 36.5 31.7 26.2 23.8 29.7
N 1044 784 1078 813 3719
Missing data: 206
Total N: 3925
The variation in degree of density tolerance according 
to locality of childhood experience is not explained 
by age, since within each age-group the trend is the 
same. The relationship between density tolerance 
and age is independent, therefore, of its relation­
ship with childhood experience.
The finding that the degree of tolerance of
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h.igh density differs in the sample according to 
the place of childhood experience is particularly 
Interesting since it clearly supports our suggestion 
that density tolerance is culturally determined.
It is highly unlikely that people who come from 
rural Kwangtung, for example, are genetically 
distinct from those who were born in Hong Kong. 
Socio-cultural differences, on the other hand, 
certainly do exist between these regions, and it 
may well be that some of these influence the inhabit­
ants' density tolerance. That is to say, the 
more traditional Chinese culture which is found 
in rural Kwangtung may be more conducive to an 
attitude of tolerance than the modern and Western­
ised value system which is characteristic of urban 
Hong Kong. If this is the case, the implications 
are great, as will be discussed below (Chapter VI).
The pattern of density tolerance in 
relation to personal background is not fully explained, 
however, in terms of the traditional-modern 
continuum, since people from Shanghai and Taiwan, 
where a modern Western influence is not likely to 
have been as strong as it has been in urban Hong Kong, 
are also relatively intolerant of high density.
Another factor which may be contributing to this 
pattern is the extent to which the individual has 
had the experience of a formal education.
socio­
cultural
influence
on
tolerance
Table 3 4
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Tolerance of density and education status, by age
Tolerance of density
Education status Ve ry
tolerant
Moderately
tolerant Intole rant N
20-29 years
Low (negligible 
and primary) 22.1 44.1 31.0 417
High (secondary 
and tertiary)
*
17.2 39.1
*
40.0 633
N 208 446 396 1050
Missing data: 
N :
42
1092
30-39 years
Low (negligible 
and primary) 23.6 44.4 27.4 505
High (secondary 
and tertiary)
*
16.2 40.6
*
40.2 282
N 172 353 26 2 787
Missing data: 
N :
48
835
40-49 years
Low (negligible 
and primary) 27.6 44.9 23.6 864
High (secondary 
and tertiary)
*
15.9 42.0
*
39.1 201
N 281 491 293 1065
Missing data: 
N :
68
1133
40-59 years
Low (negligible 
and primary) 34 .5 40.9 20 . 8 638
High (secondary 
and tertiary)
*
20.2 41.0
*
36.0 173
N 261 347 203 811
Missing data: 54
N : 865
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Very Moderately
Education status tolerant tolerant Intolerant N
All ages
Low (negligible
and primary) 27.4 43.6 24.9 2424
* * *High (secondary
and tertiary) 17.2 40.1 39.4 1289
N 922 1637 1154 3713
Missing data: 
Total N :
212
3925
People whose childhood was spent in Hong Kong or in education
status and
Shanghai are more likely to have had an education tolerance
beyond the primary level than those whose childhood
was spent in other areas (these data are not
presented). Education level is also related to
age; younger people in Hong Kong today tend to
reach a higher level of education than did people
of the older generations. In addition, the level
of formal education which an individual has reached
is a useful indicator of the degree to which he has
been exposed to the 'establishment' values of the
society, and of his general environmental awareness.
Perhaps education level, then, is responsible for 
some of the variation in degree of density tolerance 
with age.
When we examine this possibility, we indeed 
find a positive association between formal education 
level and intolerance of density within our sample 
(Table 34). This relationship is stronger than any
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of the relationships involving density tolerance which 
we have so far discussed. For both sexes and 
within each age-group, a post-secondary education 
level is associated with intolerance of high physical 
density. This is a striking finding and it has 
important implications for the understanding of 
the phenomenon of 'crowding 1. The relationship 
suggests that greater social awareness is not 
necessarily an entirely beneficial attribute in an 
environment which contains difficult, largely 
inevitable living conditions. This speculative 
statement must be qualified, however, since, in spite 
of their intolerance of high density, the people 
whose education status is higher are generally in 
a better state of health and well-being than those 
whose education status is lower.
Before moving on to discuss in more detail 
the relationship between tolerance of high density 
and biopsychic state, it is of interest to present 
the findings from the Isolated Communities Study 
and also the responses to the Survey questionnaire 
of a sub-sample of non-Chinese individuals who live 
in urban Hong Kong.
Among the 181 villagers from 20 to 59 years 
old who were interviewed, only 7 (3.9%) said that 
they would find it 'very unenjoyable' or that they 
would be 'extremely upset' if they were surrounded
density 
tolerance 
in rural 
communities
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by a large number of other people. The villagers 
are seldom, of course, faced with such a situation.
Of the 58 non-Chinese individuals who were density
tolerance
interviewed in the urban area , 28 express an intoler- and non-
Chinese
ance of high density situations. This is a 
relatively large proportion as compared with the 
Chinese population. Presumably these expatriates 
have to some extent adapted to Hong Kong's high 
density environment.
The finding that tolerance of high density 
is more prevalent among the people of the New 
Territories, and less prevalent among the non-Chinese 
urban residents, than it is among the Chinese urban 
residents of Hong Kong is consistent with the 
hypothesis that density tolerance is related to the 
influence of traditional Chinese culture.
From the results described so far, density 
tolerance appears to be a very interesting 
parameter. People of both sexes are less likely 
to be tolerant of high density if they are of an 
older age-group, have a relatively high level of 
formal education, and if their childhood was 
spent in Hong Kong rather than in Kwangtung Province.
These results suggest, as we have discussed, that 
density tolerance is a personal characteristic which
density 
tolerance: 
summary
1. These respondents (European, Asian and American) were
not included in the urban sample which we have discussed 
throughout these results.
is influenced by socio-cultural conditions during 
the individuals' previous experience. Tolerance 
of high density is also related to the individual's 
current conditions of life, as represented by 
economic status and by physical density within and 
around the home: people who live under conditions
of relatively low density, or whose economic status 
is relatively high, are more likely to be intolerant 
of high density than are those who live in areas of 
high density and whose economic status is low.
Especially important in terms of our conceptual 
model is the relationship which we have found between 
density tolerance and state of health and well-being.
It appears that people who are tolerant of high 
density, whatever their social status, age, or 
physical density experience, are significantly 
less likely to suffer biopsychic maladjustment and 
more likely to enjoy life than those who are intolerant. 
This finding provides support for our hypothesis that 
the perception of physical density in such a way as to 
produce a feeling of being 'crowded', that is to say, 
a state of affective density, is likely to give rise 
to signs of biopsychic maladjustment.
Our initial hypothesis that the experience of 
high physical density per se is likely to be associated 
with a state of biopsychic maladjustment is also 
supported by the data. Furthermore, and as we had 
anticipated, the relationship found to exist between
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high physical density and maladjustment is less strong 
than that found between intolerance of high density 
and maladjustment. This result highlights the 
important role of perception in human responses to 
high density living.
In the high density environment of urban 
Hong Kong, then, and at least in terms of those 
aspects of life experience and biopsychic state 
which have been assessed through the Biosocial 
Survey, an attitude of density tolerance would 
appear to be a very valuable attribute.
While in discussion to this point we have 
talked in terms of intolerance of high density 
contributing to biopsychic disorder, the possibility 
must, of course, be considered that the relationship 
found between these variables is due to the fact 
that this state is a consequence, rather than a 
determinant of maladjustment. If this were the 
case, then some of our interpretations would clearly 
be invalid, and so some comments on this point are 
warranted. Broadly, v/e can say that this possibility 
does not, in fact, provide the best explanation of 
our data.
For example, as we have seen, intolerance
intolerance 
as a sign 
of mal­
adjustment
of high density is especially prevalent among people
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whose economic status is relatively high and among 
those who have reached a post-secondary level of 
formal education. We also saw that these groups 
are less likely to be maladjusted than those of a 
lower social status, although they are, in fact, 
more likely to be intolerant of high density.
This finding suggests that subpopulations in which 
levels of maladjustment are relatively low do not 
necessarily contain a correspondingly high proportion 
of intolerant people. In other words, it suggests 
that intolerance of high density is not simply a 
sign of maladjustment.
Further evidence against an interpretation 
of density intolerance as a manifestation of bio­
psychic disorder is gained from a closer look at the 
specific questions on which the index of density 
tolerance is based. These questions clearly refer 
to a personal characteristic of the individual, 
rather than to the specific reactions to high density 
situations which he might recently have experienced.
In contrast, the assessment of the respondent's state 
of health and well-being1 is largely based on the 
reports of his experience of the few weeks immediately 
preceding the Survey interview.
1. The index of general physical health and Bradburn's 
scales of affect and well-being refer specifically 
to the 'past month' and to the 'past few weeks' 
respectively. The Langner scale and the single­
item scale of life enjoyment, however, refer to the 
respondents' on-going state of health and well-being.
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Another argument against the idea that 
intolerance of high density is simply a sign of 
biopsychic disorder is provided by the following 
finding. Among the people in our sample who, on 
the basis of a score of 4 or more on the Langner 
scale, experience a state of psycho-physiological 
maladjustment, only 38 per cent express an intoler­
ance of high density.
These facts are completely consistent with 
our earlier interpretation that intolerance of high 
density is a personal attribute which may contribute 
to maladjustment rather than reflect a current state 
of biopsychic disorder.
The relationship between density tolerance and 
biopsychic state: the influence of other conditions
of life
It will be recalled from the discussion of 
the conceptual model (Chapter II) that we suggested 
that various environmental and personal experiential 
factors might be expected to modify the responses to 
high density at a number of points on the postulated 
sequence from high physical density in the total 
environment to a state of biopsychic maladjustment. 
Three stages in this sequence are especially subject 
to modification, as follows: 1) the filters which
determine the degree to which high density in the 
total environment is experienced by individuals;
the influence 
of other life 
conditions
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2) the perception of density which may or may not 
lead to a state of affective density, and 3) the 'stress- 
continuum' which is sensitive to the influence of 
stressors and meliors.
The Survey, by its very nature, does not 
provide the opportunity for following up in detail 
hypotheses concerning these intervening processes.
This must be left for further, and perhaps more 
in-depth, studies of the biopsychic responses to 
high density living. Nevertheless, some idea can 
be gained of the influence upon these responses of 
various aspects of personal experience by considering 
the effect of certain variables which were included 
in our study , on the relationship between density 
tolerance and biopsychic maladjustment.
As we have already discussed, the results 
indicate that physical density itself does not affect 
this relationship. This finding is hardly surprising 
if, as we have suggested, physical density through­
out urban Hong Kong is above threshold in terms of 
its promotion of a state of affective density.
Economic status is another factor to be 
considered in this context. It has, of course, 
already been shown that this variable is associated 
with density tolerance. However, we are now asking 
whether economic status influences the relationship 
between density tolerance and maladjustment. It 
must be borne in mind that economic status has no 
real meaning in itself except in terms of social
the
influence
of
physical
density
the
influence
of
economic
status
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prestige. Its importance and relevance to us lies 
rather in the fact that it indicates the individual's 
experience of various material, psychosocial and 
behavioural conditions of life. We have already 
seen that people in the Survey sample whose economic 
status is low tend to live under generally poor 
residential conditions, and it is possible that their 
relative deprivation could contribute to the 
experience of crowding1 and its deleterious 
consequences.
This hypothesis, that the particular conditions 
of life which are reflected by low economic status 
are conducive to 'crowding', or to a state of maladjust­
ment on the basis of this experience, is, indeed, 
supported by the data: the relationship between
intolerance of high density and psycho-physiological 
maladjustment is stronger among people c£ low economic 
status than among those whose economic status is 
relatively high (Table 35). In other words, people 
who are intolerant of high density in Hong Kong are 
especially likely to be maladjusted, on the basis of 
their Langner scores, if they are exposed to the 
conditions of life which are represented by a relatively 
low economic status. This is especially true of the
males in our sample. This result is all the more
striking since the low social status group in fact 
contains a relatively high proportion of individuals 
who are tolerant of high density (see Table 32).
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Table 35
Tolerance of density and maladjustment: the
economic status
influence of
Tolerance of density: per cent 'disturbed'
Economic
status
Very Moderately
tolerant tolerant Intolerant
Total
% N
Male
Low
(/HK$2000)
High
(> HK$ 2 0 0 0) 
Total %
20.6
1
26.3
22.3i.
24.2 * 
18.1
22.2 *
34.6 
25.2
31.7 j
25.4
21.4
25.1
1139
420
N 392 682 485 1559
Missing data: 116
N: 1675
Female
Low 32.5 35.3 * 47.9 36.6 1572
(<HK$2000) i ---1
High
(>HK$ 2 0 0 0) 27.5i------ 29.2 * 39.3---1 31.3 488
Total % 31.4i______ 3 3.5 * 46.2___I 36.8
N 511 918 631 2060
Missing data: 190
N: 2250
Total N: 3925
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Thus economic status influences the postulated 
sequence of states between high physical density 
and biopsychic maladjustment. It is not possible, 
however, with the data available, to investigate 
more closely the nature of this influence, or to 
identify the particular components of economic 
status which may account for it.
The type of housing in which people live 
is another aspect of life experience which is worth 
examining in terms of its influence on the relation­
ship between density tolerance and biopsychic 
maladjustment. This variable is, of course, 
related to economic status. Analysis of the 
relevant data (see Table 36) shows that the relation­
ship between intolerance of high density and psycho- 
physiological maladjustment, as assessed by the Langner 
scale, is stronger in resettlement estates than in 
any other type of housing. This effect is especially 
striking among the females in the sample, and over 
60 per cent of the females who are intolerant of 
high density and who live in resettlement estates 
have a score of 4 or more on the Langner scale.
These results show that the residents of 
resettlement estates are particularly likely to 
experience 'crowding' and its deleterious consequences. 
However, as is the case with regard to economic status, 
the data do not justify any attempt to further identify 
the factors associated with resettlement living 
which may be responsible for this effect.
the
influence 
of housing 
type
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Table 36
Tolerance of density and maladjustment: the influence
______________________ of housing type __________________
Tolerance of dens i.ty: per cent 'disturbed'
Housing 
type
Very
tolerant
Moderately
tolerant
Total
Intolerant % N
Male
Resettlement
estates 28.5I_______ 25.0 * 39.2------ 1 30.4 590
Other types 
of housing 18.91 20.8 * 27.1------ 1 23.7 1031
Total % 22.3i_______ 22.2 * 31.7------ 1 25.1
N 408 705 508 1621
Female
Missing data: 
N:
54
1675
Resettlement
estates 37.0i_______ 39.1 * 60.1------ 1 44.7 743
Other types 
of housing 28.1 L______ 30.8 * 38.8l 34.0 1412
Total % 31.4i------- 33.4 * 46.2______ i 36 .8
N 538 958 659 2155
Missing data: 
N:
95
2250
Total N: 3925
Note : Numbers are too small to allow a comparison
between every housing type.
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From these results, it can be concluded 
that there are factors associated with economic 
status and with type of housing which influence 
the relationship between density tolerance and 
biopsychic maladjustment. Although it is not 
possible to take the analysis of this influence 
any further, we are in a position to say, in 
terms of the conceptual model, that there clearly 
are factors which influence the pathway between 
high physical density and a state of biopsychic 
maladjustment in Hong Kong.
Summary of the results
The results of the present study have been 
presented in two stages, in parallel with the two 
basic kinds of approach taken in the Hong Kong 
Programme as a whole (see Chapter IV). Firstly, 
we have given a descriptive account of the situation 
in Hong Kong in terms of the variables with which we 
are concerned; and, secondly, we have presented 
the results of the analysis of interrelationships 
between the experience of high density living and 
biopsychic state.
The first aspect of the study is a descrip­
tion, on the basis of the Biosocial Survey data, of 
the conditions of physical density which prevail in 
urban Hong Kong today, and of the state of health
description: 
summary
and well-being of the adult population. According 
to our results, a large proportion of the population 
experiences very high levels of physical density, 
both inside and outside the home. Furthermore, 
various other potentially stressful conditions of 
life tend to be associated with high physical 
density, such as a lack of privacy in the home, 
and a necessity for households to share space and 
facilities with others. People whose home environ­
ment includes high levels of physical density are 
also more likely to be of a relatively low social 
status than those who live under conditions of low 
density. Nevertheless, the interrelationships 
between these factors are not very strong and, 
whatever other conditions the individual may 
experience in urban Hong Kong, the likelihood is 
that his environment will be one which is characterised 
by conditions of high physical density.
The assessment of the state of health and 
well-being of the Survey respondents is based on 
four indices of biopsychic state. According to 
the scores on these indices, the people of urban 
Hong Kong do not suffer an excessive degree of 
biopsychic maladjustment. They tend, on the whole, 
to enjoy life and to experience reasonably a high 
degree of well-being.
The females in the sample appear to be rather 
less healthy than the males; they experience a greater
frequency of pains and nausea attacks, assess their 
own state of health as relatively poorer, and 
generally score higher than the males on the Langner 
scale of psycho-physiological maladjustment. They 
are also slightly less likely than the males to 
enjoy life and to experience a state of positive well­
being as assessed by the Bradburn scales. General 
physical health, according to the scores on our 
index, is significantly poorer in the older age- 
groups, whereas psycho-physiological maladjustment 
shows a more complex association with age, and well­
being shows little relationship with age.
The data suggest that biopsychic state in 
Hong Kong is influenced by both social factors and 
housing conditions. A relatively poor state of 
health and well-being is associated with low social 
status, in terms of economic status and education 
level, and with residence in resettlement estates.
These estates, as we have seen, provide a relatively 
poor living environment in terms of various material 
conditions of life, including physical density.
Results from the comparison of the biopsychic 
state of the urban sample with that of a sample of 
villagers from the New Territories indicate that 
the latter are significantly more likely to experience 
a state of well-being, as indicated by the Bradburn 
scales. The strong impression of healthiness which 
is gained on visiting these villages does not seem 
to be reflected, however, in the villagers' scores
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on the indices of psycho-physiological maladjustment 
and general physical health. These scores are not 
noticably different from those of the urban residents
The second aspect of the study is concerned 
with the investigation of the interrelationships 
between the experience of high density living and 
the state of health and well-being. The results 
may be summarised as follows:
1) people who live at especially high levels of 
physical density are more likely to be maladjusted 
and less likely to enjoy life than people whose 
experience involves lower levels of physical 
density. This association provides support for 
our initial hypothesis, formulated on the basis
of the principle of phylogenetic maladjustment, 
that there will be a positive, but relatively weak, 
relationship between high physical density and 
biopsychic maladjustment.
2) The above relationship between high physical 
density and biopsychic maladjustment exists within 
each age group and within each level of social 
status. This pattern is especially true of the 
females in the sample.
3) People who live under conditions of especially 
high physical density are less likely than those 
whose residential conditions are characterised by
relationships: 
summary
2 (J ü
low physical density to say that they find high 
density situations 'upsetting' and 'very unenjoyable'. 
Nevertheless, this negative relationship appears to 
be due to an incompleteness of the data rather than 
to an unsoundness of the concepts which lie behind 
the study.
4) The concept of density tolerance emerged 
following a closer look at the questions comprising 
the index of 'affective density'. This index
was renamed the 'density tolerance' index and 
v/as used in further analysis of the data. It 
is presumed that people who are intolerant of 
high density are more likely than those who are 
tolerant to experience a state of affective 
density, wherever they may live in urban Hong Kong.
5) Less than a third of the sample is found to be 
intolerant of high density on the basis of the 
index of density tolerance.
6) A striking association is found between 
intolerance of high density and biopsychic mal­
adjustment. This relationship is especially 
strong with respect to psycho-physiological 
maladjustment and the self-report of life enjoy­
ment, and particularly among the females in the 
sample. This result supports our second hypothesis, 
that the perception of density in such a way as to 
produce a feeling of being 'crowded' is likely to 
give rise to a state of biopsychic maladjustment.
7) The relationship between intolerance of high 
density and maladjustment is stronger than that 
which exists between high physical density and 
maladjustment. This fact also provides support 
for our second hypothesis.
8) High physical density and intolerance of high 
density relate independently to biopsychic maladjustment.
9) Tolerance of high density appears to be a personal 
characteristic which is influenced by socio-cultural 
conditions during previous experience and by current 
conditions of life, a conclusion based on the following 
findings:-
(i) tolerance of high density is more prevalent 
in older people than in younger people, of 
both sexes.
(ii) tolerance is more prevalent in people who live 
under conditions of high physical density 
(see (3) above)
(iii) tolerance is more prevalent in people of lower 
economic status and in those of lower 
education status.
(iv) tolerance is more prevalent in people from 
Kwangtung Province than in those who were 
born in Hong Kong.
(v) tolerance is more prevalent in the 'Isolated 
Communities' sample than in the urban sample, 
and it is less prevalent in the sample of non- 
Chinese people who live in the urban area of 
Hong Kong than it is in the Chinese urban dwellers
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10) Intolerance of high density does not appear to 
be simply a sign of biopsychic maladjustment.
11) The experience and deleterious consequences of
1 crowding1 are influenced by certain other experiences 
and conditions of life
(i) the relationship between density intolerance 
and maladjustment is stronger among people of 
low economic status than among those of high 
economic status. This is especially so for 
the males.
(ii) the relationship between density intolerance 
and maladjustment is stronger among the people 
who live in resettlement estates than among 
those who live in any other type of housing.
This relationship is particularly striking 
for females.
The Biosocial Survey data, therefore, are consistent 
with and support our conceptual model with respect to the 
sequence of relationships between high physical density and 
biopsychic maladjustment. The results are also consistent 
with the proposal that there are factors which interfere with 
or modify this sequence, but the data are not sufficient to 
identify these factors beyond showing that they are related 
to economic status and that they are also associated with the 
type of housing in which people live. The concept of density 
tolerance is especially interesting and may be very pertinent 
to the further study of biopsychic responses to the experience 
of high density living.
DISCUSSION
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DISCUSSION
This study has been concerned, in essence, 
with the implications, for the health and well-being 
of individuals, of an aspect of modern urban 
existance, namely, living under conditions of high 
population density. The discussion which follows 
takes the form of a comment upon these issues in 
the light of the results of our study.
The Hong Kong Programme is based on a conceptual 
framework which incorporates certain important principles 
relevant to the above questions (see Introduction).
The most fundamental of these principles is the 
principle of phylogenetic maladjustment, according 
to which, if the conditions of life of an animal 
deviate from those which were characteristic of the 
environment in which the species evolved, then some 
signs of maladjustment may be anticipated in that 
animal. In many urban settlements today, and 
especially in Hong Kong, one of the most conspicuous 
evodeviations is the extremely high density of the 
human population. The present study considers the 
biopsychic responses to this particular evodeviation
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in terms of the general conceptual framework of the 
Programme, and in terms of a conceptual model which was 
developed specifically as an aid to the understanding of 
human responses to high density living.
This conceptual model (see Chapter II) 
comprises a postulated sequence of relationships 
between high population density and a state of 
biopsychic maladjustment, as follows. It is suggested 
that individuals experience high physical density in 
the total environment to an extent which is dependent 
upon a series of 'filters' between the total environment 
and the personal environment. High density conditions 
in the personal environment may or may not be 
experienced in such a way as to produce in the individual 
a feeling of being 'crowded' - to produce, that is, a 
state of affective density. Under appropriate circumstances, 
the person who experiences a state of affective density 
will tend to move away from the high density situation; 
but, if this is not possible, a state of frustration is 
likely to develop. In turn, the unresolved state of 
frustration may develop into a state of stress, which, 
if it is excessive or prolonged, may ultimately give 
rise to a state of biopsychic maladjustment (see Figure 8). 
Each stage in this pathway is subject to modification, 
so that maladjustment is not an inevitable outcome of 
the experience of high physical density, and the opportunity 
exists for considerable variability in responses to high
density living and, moreover, for adaptive intervention 
at various stages in the sequence.
The Hong Kong Human Ecology Programme, through 
the Biosocial Survey, provided the opportunity to 
investigate responses to high density living in Hong 
Kong in terms of this conceptual model. As we have 
discussed, the results from the study are consistent 
with the model, and we shall return to this point again 
later.
The Biosocial Survey, in addition to providing 
the main data-base for the investigation of responses 
to high density living, has yielded a great deal of 
information on other aspects of the human condition 
in Hong Kong. It was designed to provide data which 
could be used for a general description of the state 
of health and well-being of the adult population. 
Moreover, it has made possible comparisons of the state 
of health of different sub-populations within Hong Kong, 
and has permitted the study of relationships between 
a wide range of environmental and life-style variables 
and the biopsychic state of the population.
It was necessary to devote considerable effort 
to the selection of questions for inclusion in the 
Survey questionnaire as a basis for the assessment 
of biopsychic state. Since it was not possible to 
conduct an extensive interview with each individual, 
and since the Survey questionnaire includes a great
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many items other than those concerned with health, 
measures of maladjustment were required which are 
aimed less at detecting specific kinds of disorder 
than at providing an assessment of general state of 
health and well-being. We therefore used some 
relatively short precoded symptom scales which allow 
a quick assessment of general biopsychic state and 
take advantage of the Survey's large sample size.
These scales, of course, have their limitations,but 
they are extremely useful as screening devices on the 
level of the population.
The measures which were eventually chosen are 
described in Chapter IV. They cover a wide range of 
signs of biopsychic maladjustment, from physical aches 
and pains to anxiety and depression, and they also take 
into account the individual's general well-being and 
enjoyment of life. Some of these scales are derived from 
previous studies, and some are unique to the Biosocial 
Survey.
It is self-evident that, in trying to understand 
the nature bf environmental and cultural influences 
on the biopsychic state of human populations, comparisons 
of the state of health and well-being of communities 
which differ with respect to their conditions of life 
will add to the value of the results of the research.
It is desirable, of course, in such cross-cultural 
studies, to apply, as far as is possible, standard methods
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which allow meaningful comparisons to be made. One 
of the scales included in the Biosocial Survey is the 
Langner scale, which was developed during a study on 
a population in New York (Srole et al, op. cit.) and 
has since been administered in a number of different 
cultures. A comparison of the scores found in some 
of these populations is presented in Table 37.
Table 37
A comparison of the Langner scores 
populations
of some different
P lace
Per cent 
scoring 
4 or more 
on the
Mean
score
Sample
size Re ference
Langner
scale
Midtown, Manhattan 28.0 2.6 1,438 Langner, 1962
Washington Heights 34.7 124 Dohrenwend et al 
1969
Plains state, USA 
(3 small 
communities)
32.2 6,016 Meile, 1972
Hennepin, Illinois 
(rural area) 16.6 2.0 1,456
Summers et al, 
1971
Houston, Texas 33.6 1,347 Gaitz and 
Scott, 1972
'Good place 1 , 
Michigan 37.1 3.2 1,183
Manis et al, 
1964
'Smallville1, 
Michigan 33.0 2. 8 84
Manis et al, 
1964
Canberra, Australia 26.0 864 Hennessy et 
al, 1973
Redcliffe, Queensland 25.3 Brown, 1975
Montreal, Canada 3. 8 258 Prince and 
Mombour, 1969
Hong Kong, urban 31. 8 2. 8 3,925 Millar and 
Boyden, 1976
Hong Kong, rural 35.4 3.0 181 it i
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It is interesting to note that, even after 
translation of the Langner scale into Chinese, the 
results found in Hong Kong, in terms of the proportion 
of people scoring four or more on the scale, are very 
similar to those found in most, although not all, of 
the studies which have utilised the scale elsewhere in 
the world. Even if we accept that the scale is a 
valid, reliable measure of maladjustment, this finding does 
not mean, of course, that in two communities giving 
similar results the underlying stressful conditions 
are necessarily the same.
Three scales of affect and well-being developed 
by N.M. Bradburn (op. cit.) are also included in the 
Biosocial Survey. These scales, like the Langner scale, 
were originally constructed in the English language.
They have not been used as extensively as the Langner 
scale, however, and there have been no reports of 
the application of the scales outside the United States 
of America (see Gaitz and Scott, op. cit.).
Responses obtained in Hong Kong using 
Cantonese versions of these scales are remarkably 
similar to those obtained in Bradburn's original study. 
Furthermore, the relationships which are found in 
Hong Kong between well-being and a variety of factors 
such as age and social status are very similar to those 
found in Bradburn's study in the United States. This 
fact is all the more striking since only a limited 
number of personal experiences are referred to in the 
scales (see Appendix II), and there would be no reason
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to suspect that they necessarily have an equivalent 
importance as determinants of well-being in the Chinese 
and the American populations.
The other measures of biopsychic state included 
m  the Biosocial Survey are specific to the Hong Kong 
study. Consequently they are, of course, less useful 
than the Langner and Bradburn scales for purposes of 
cross-cultural comparison.
Thus the Biosocial Survey has allowed a 
broad assessment of the state of health and well-being 
of Hong Kong s adult population. It has also, as we 
have discussed, provided the opportunity for the 
investigation of responses to high density living in 
Hong Kong, which is the subject of the study presented 
in this thesis.
On the basis of the principle of phylogenetic 
maladjustment, it might be expected that the evodeviant 
environment of Hong Kong would give rise to signs of 
biopsychic disorder in the population. As discussed in Chap­
ter I, several studies have been carried out in different 
parts of the world, based on the idea that high population 
density is likely to be associated with a state of 
maladjustment. The results of this research, as we 
have seen, are rather inconsistent and inconclusive, 
and mainly highlight the considerable variability among 
human populations with respect to their apparent behavioural
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and biopsychic responses to high density living.
Most of the research on the effects of high 
density on human populations has been based on 
investigations of the 'correlational' kind. This 
approach involves the collection and analysis of data 
from existing records in the community, and the 
examination of relationships betv/een conditions 
of physical density and such variables as mortality rates, 
frequency of hospital admissions, and rates of crime and 
juvenile delinquency in the community. A distinctive 
feature of this approach is its 'geographical' orientation. 
Spatial units, usually census tracts, are taken as the 
basis for data collection and analysis, and all variables 
are measured with respect to these units. No contact is 
made with individuals in the community. Relationships 
are presented in terms of the degree of statistical 
correlation between the parameters, and a significant 
relationship may indicate, for example, that areas of 
high physical density are also characterised by social 
disorder as indicated by high rates of juvenile 
delinquency.
These 'correlational' studies do not, however, 
permit the analysis in any detail of the influence of 
intervening factors on the relationship between physical 
density and rates of disorder. Certainly, it is possible 
in these studies to take into account a considerable 
number of potentially interacting variables, but any
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conclusions drawn with respect to the relative influence 
of these factors on responses to density are bound to 
be rather inaccurate, since many of them are likely to 
vary considerably within the spatial units.
The survey approach to the investigation of 
responses to high density living, on the other hand, 
makes a much more detailed analysis possible. It 
permits the collection of information which is unlikely 
to have been previously recorded, such as the degree to 
which people feel 'crowded1 by their environment.
Moreover, the analysis of relationships can be carried 
out with much more accuracy than that based on data 
recorded in terms of spatial units. This greater 
accuracy is due to the fact that the potential associations 
are considered on the level of individuals , and it is 
not assumed, as it is in the 'correlational' studies, 
that the experience of these individuals is necessarily 
dependent upon the region in which they live. In 
addition, a great deal of information can be collected 
about the life experience of each individual through a 
survey interview, so that a large number of intervening 
factors can be taken into account.
The Biosocial Survey has thus allowed us to 
investigate, among other things, the interrelationships 
in Hong Kong between the personal experience of 
residential density, the perception of high density 
situations, such social variables as economic status and 
education level, and various aspects of the state of
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health and well-being of the adult population. As we 
have discussed, the results of this analysis provide 
support for our hypotheses and are consistent with the 
conceptual model which forms the basis of the study. As 
we have discussed, an important aspect of the conceptual 
model is the fact that, at each stage in the postulated 
pathway from high physical density to a state of biopsychic 
maladjustment, the opportunity exists for the intervention 
of adaptive processes. The means of adaptation with 
which we have been most concerned in the study is that which 
acts through tolerance of high density conditions, and 
we will return later to a discussion of density tolerance 
as a particularly important adaptive mechanism. The 
overall impression gained from the literature, from 
the results of the present study and from personal 
observation, supports the view that the process of 
adaptation is, indeed, very complex and involves a 
number of different pathways and mechanisms.
In terms of the conceptual model, perhaps the most 
obvious adaptive response would be the elimination of 
the evodeviant conditions by reducing the level of 
population density, that is, true corrective cultural 
adaptation. In Hong Kong, the Government has made 
considerable efforts to reduce density levels in the 
built-up region through a redistribution of the population, 
and it has actively encouraged decentralisation by 
promoting the development of satellite towns outside 
the main urban areas. In addition, there has literally
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been a 'moving of mountains' in a programme of land 
reclamation to provide suitable building sites.
Approximately one quarter of the population of Hong 
Kong, in fact, lives on land reclaimed from the sea. These 
measures have not been sufficient, however, to keep up 
with the growth of the population.
Another means of reducing the actual density 
experience of people is to accommodate the population 
in high-rise residences, and by far the largest-scale 
societal response to the high density conditions in 
Hong Kong has been the Government Public Housing Pro­
gramme. Almost half of Hong Kong's population today 
lives in massive, multi-storey public housing estates, which 
make very efficient use of the limited ground space.
However, it is questionable to what extent, in terms 
of the life experience of their inhabitants, these estates 
to be regarded as really 'adaptive'. As the present 
study has indicated, the residents of resettlement estates 
are more likely to show signs of biopsychic maladjustment 
than are people who live in any other type of housing in 
Hong Kong. Furthermore, our results show that the 
association between intolerance of high density, as we 
have measured it, and a state of maladjustment is stronger 
in resettlement estates than it is in any other housing 
type. This indicates that the inhabitants of these 
estates are, in fact, especially likely to experience 
'crowding' and its deleterious consequences.
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Needless to say, one of the most effective means 
by which a society can counter conditions of high population 
density is through the control of the growth rate of the 
population. We have seen that much of the population 
problem in Hong Kong is due to massive immigration from 
China, but it was not until 1950 that the Government 
placed any effective restriction on entry to the Colony.
This step had some influence in reducing the flow of 
people, but a considerable number of immigrants - 
almost 20,000 - still come to Hong Kong from China 
every year.
Population growth is, of course, also contributed 
to by natural increase, and the population of Hong Kong is 
currently increasing at a rate of 2.1 per cent per year.
The mortality rate has fallen considerably over the 
past twenty years, from 8.2 per thousand of population 
in 1954 to 5.1 in 1976, but the crude birth rate has 
also fallen considerably in Hong Kong over the past 
decades. The dramatic decline in birth rate which 
occurred between 1961 and 1971, from 35.6 per thousand 
of the population to 19.7 per thousand, was partly due to 
a change in the age structure of the population, and there 
is a relatively small number of women in the most fertile 
age-groups at the present time. This situation will not 
persist, since there is now a large number of women in 
the population aged between 15 and 24 who will be reaching 
the most fertile ages of 25 to 34. However, it has been 
estimated that about 38 per cent of the recent decline in 
birth rate is attributable to a reduction in rate of
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fertility in the population (Choi, 1975 (b)) , an effect 
which is probably due to the effects of the Family Planning 
Association of Hong Kong. There is no need to stress 
the importance, in terms of future population problems, 
of a reduction in fertility rate through contraception.
In any high density human settlement, the 
individual experiences high physical density to an 
extent which is determined, as we have discussed, by 
a series of 'filters', and in the case of Hong Kong, a 
very important filter is economic status. People with 
high incomes tend to live in homes and in regions in which 
levels of density are relatively low; the wealthier 
families may possess a car ot even a boat, and so be 
able to 'escape' occasionally from the congestion of 
the city. Economic resources thus make it possible 
for individuals to exercise some control over their 
personal exposure to high density in the Colony.
Another form of adaptation to high density acts 
through the individual's perception of the conditions of 
density in his personal environment; for example, 
presumably people who say that they are 'tolerant' 
of high density are less likely to perceive it in such a 
way that they feel 'crowded'. The way an individual 
perceives density, however, is also likely to be 
influenced by certain other conditions of life. A 
suitable arrangement of partitions and of furniture, 
for instance, or an extensive view from the window, can 
lessen the 'crowding' effect of high density in the
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dwelling. It is true to say , in fact, that homes 
in Hong Kong are typically well-ordered, clean and 
tidy, and many of them are high above ground level with 
a magnificent view of the harbour from their windows.
These units are, of course, very much in demand and their 
rents are correspondingly high.
All the adaptive processes which we have 
considered so far act by preventing the development 
of a state of affective density in the individual.
However, despite the range of such processes which exist, 
there undoubtedly are some people living in Hong Kong 
who feel 'crowded'. For these people, there remains 
the possibility of coping with the situation through 
adaptive measures which act at that stage in the postulated 
sequence represented by the 'stress-continuum', that is, 
through the personal experience of 'meliors' (see 
Chapter II). If such melioric experiences are of 
sufficient degree, a favourable stressor-melior balance 
can be maintained.
A great many aspects of life in Hong Kong might 
provide individuals with a source of melioric experience.
These include the excitement and diversity of life in 
the city, the cultural practice of playing mahjong, and 
the Chinese people's tradition of bringing a 'piece of 
nature' into their homes in the form of plants, cage- 
birds or tropical fish. Even the resettlement estates, 
which, according to our results, are especially conducive 
to 'crowding' and maladjustment in their residents, 
can provide some melioric experience if treated appropriately:
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'All sorts of household utensils, gay washing on drying 
poles, and the Chinese love of birds and flowers, colours 
and children, soon transform these barren concrete blocks 
into charming kinds of dwellings'! (Golger, 1972).
However, perhaps the ultimate source of melioric 
experiences is money; people of higher economic status 
in Hong Kong are, as we have seen, relatively more likely 
to be healthy and to enjoy life than those whose economic 
status is low. Furthermore, the association between 
intolerance of high density and biopsychic maladjustment 
is less strong among persons of higher economic status, 
suggesting that economic resources are in some way 
effective in countering the experience and deleterious 
consequences of 'crowding'.
Finally, of course, if all other adaptive processes 
fail, and if the outcome of the experience of high density 
living is, in fact, a state of maladjustment, then anti­
dotal means of adaptation must be brought into play.
Signs of maladjustment can to some extent be alleviated 
by various medical practices, and both Chinese and 
Western medicines are consumed in large amounts by the 
Hong Kong population. 83.6 per cent of the respondents 
in the Biosocial Survey say that they 'usually take 
medicine'. However, this coping procedure has all 
the disadvantages of antidotal means of adaptation in 
general, including, of course, the fact that if the 
society is protected in this way against the undesirable
3Q9
effects of evodeviant conditions, these conditions 
may be allowed to continue and even to further 
deteriorate. (see Boyden, 1970(b)).
Of these various mechanisms , the one which has 
especially come to our attention in this study is 
adaptation through tolerance. This is a particularly 
important means of adaptation under conditions of 
density which, as they are in Hong Kong, are both 
persistent and unavoidable.
The concept of 'density tolerance' emerged 
during the study when it was realised that there was 
a wide variation among the respondents with respect 
to their responses to certain questions about feelings 
on being surrounded by large numbers of other people.
As measured in this way, tolerance of high density 
appears to be a personal characteristic influenced by 
personal background and by socio-cultural conditions 
of life. Tolerance seems to be a valuable attribute 
in urban Hong Kong, in that people who are tolerant, 
according to our results, are significantly less likely 
to experience a state of biopsychic maladjustment than 
are those who are intolerant of high density situations.
In terms, then, of the conceptual model, a variation 
exists among individuals in Hong Kong with respect to 
the likelihood that a given density situation will be 
perceived in a way that gives rise to a state of affective 
density. Furthermore, this variation in degree of 
tolerance is of significance in relation to the state of
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health and well-being of individuals. It seems, then, 
that this variable reflects the existence in the population
of an adaptive attitude towards the high density living
*environment.
The development of an attitude of tolerance 
is presumably not a reflection of the 'natural' response 
to high density which would be likely to spontaneously 
occur under conditions characteristic of the 'evolutionary' 
environment. On the contrary, given the opportunity to 
do so, individuals in the natural environment or 
elsewhere are likely to move away from situations in 
which they feel 'crowded'; and this tendency, which, 
by definition, involves a transient state of affective 
density, is likely to be of considerable survival 
advantage to the species (see Chapter II).
Under persistent and unavoidable evodeviant 
conditions of high physical density, on the other 
hand, this spontaneous movement away from high density 
situations in the personal environment is not always 
possible. In theory, the fact that some individuals 
say that they are tolerant or even enjoy the prospect of 
being closely surrounded by other people for most of 
the time, implies that they either have never had the 
experience of high physical density or that they have 
learned to cope with such conditions. In other words, 
we may regard tolerance of high density as an expression 
of adaptation to an evodeviant environment of high 
physical density.
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Although, as we have said, density tolerance is 
not a reflection of the 'natural' human response to 
situations of high physical density, there is much to 
be said for the view that the capacity for the kind of 
adaptation of which density tolerance is an example is 
a phylogenetic characteristic of the human species. In 
other words, the development of an attitude of tolerance in 
the face of any conditions of life which tend to promote 
a state of frustration, and which are both unavoidable 
and chronically experienced, is likely to be a universal 
human phenomenon. Certain populations, of course, and 
certain individuals, may possess a greater capacity than 
others for this kind of adaptation through tolerance.
In this connection the situation is particularly 
interesting in Hong Kong , where high density is certainly 
a chronic experience. The great majority of individuals 
in urban Hong Kong are constantly in the presence of 
other people, both inside their homes and outside in tire 
crowded streets. In addition, it is difficult for them 
to escape from these high density conditions. The 
few relatively non-built-up areas which exist in the 
Colony, such as part of the New Territories, the southern 
part of Hong Kong Island and some cf the outlying 
island, are not easily accessible. A long trip on a bus, 
train or ferry is usually required to reach these places , 
and this in itself involves further exposure to conditions 
of high density and congestion.
The fact that few people can leave the Colony
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easily, except perhaps for a visit to nearby Macau 
or Taiwan, may contribute to a sense of confinement, 
and it is difficult to imagine any course open to the 
majority of the population other than a passive 
acceptance of the situation, involving the development 
of an attitude of tolerance towards it.
In terms of our evolutionary approach, it is 
important to stress that it is not the high physical 
density per se which is to be regarded as an evodeviation, 
but rather the chronicity of the high density experience 
and the sense of confinement which characterise the 
situation. Conditions of high physical density per se 
did exist in the 'evolutionary' environment of humankind. 
Hunter-gatherers lived with a minimum of privacy within 
the family group and, according to a survey of the '.Rung 
Bushmen (Draper, 1973) the population density in the camp
was sometimes as low as 42 sq.ft, per person. However, the 
hunter-gatherer's experience of high density is, of course, 
neither persistent nor unavoidable and, as such, it is 
not a stressful experience. Under these conditions/
'The iKung are unfazed by the press and are able to 
maintain a multi-sensory, diffuse contact with each other 
that is supportive rather than stressful.' (Draper, 
op. cit.)
We have seen that there is variation in the 
population of Hong Kong with respect to tolerance of 
high density, and that an attitude of intolerance is 
associated with signs of biopsychic maladjustment. It 
is, therefore, very important to consider what are the
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determinants of density tolerance in individuals.
There have been frequent allusions in the 
literature to the general adaptability and endurance of 
Hong Kong's Chinese population, and the possibility 
exists that the Chinese people in general have an 
especially well-developed capacity for adaptation to 
a high density environment through tolerance. This 
suggestion, that the Hong Kong people's remarkable 
ability to cope with their high density environment, 
with equanimity and with little apparent deleterious 
consequence, may have some basis in the simple fact 
that they are Chinese, has been made before, by an 
author or a work on 'Chinese Characteristics' in the 
nineteenth century:
'... We hear much of Chinese over-crowding, 
but over-crowding is the normal condition of the Chinese, 
and they do not appear to be inconvenienced by it at all, 
or in so trifling a degree, that it scarcely deserves 
mention. If they had an outfit of Anglo-Saxon nerves, 
they would be as wretched as we frequently suppose them 
to be.' (my emphasis) (Census Report, 1891).
It is likely that both genetic and cultural 
factors are important in contributing to this general 
adaptability of the Chinese people. However, since 
little is known about the importance of genetic 
factors in relation to reactions to high density, we
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can only speculate about their possible contribution.
The exposure of the population of China throughout its 
history to severe environmental conditions may have 
exerted significant selective pressures resulting in a 
genetically determined characteristic for tolerance.
Indeed, some suggestive evidence of at least one relevant 
genetic predisposition is provided in the literature.
It has been found in America that newborn babies of 
Cantonese parents are more passive in their behaviour, 
calmer and less perturbable than newborn babies of 
Caucasoid parentage. (Freeman and Freeman, 1969).
On the other hand, cultural practices and 
attitudes among the Chinese people in Hong Kong are 
certainly very pertinent to the adaptability of the 
population under conditions of high density living, and 
they may well reinforce any genetic predisposition 
towards tolerance. Confucian tradition puts great 
emphasis on family cohesian and solidarity, advises 
the avoidance of aggressive encounters, prescribes a 
certain ritualisation of behaviour within the household 
and generally discourages the exertion of individuality 
and independence (see also Chapter III, page 137). We 
might expect these influences on life-style to be 
'preadaptive', in that they would tend to have a buffering 
influence on any stressful effects of high physical 
density within the home.
315
The results of our study are consistent with the 
suggestion that the Chinese traditional way of life is 
conducive to the development of tolerance of high density 
conditions. We have found a significant difference in 
degree of tolerance between people who have spent their 
lives in Hong Kong and those whose childhood was spent 
in the largely rural adjoining province of Kwantung; 
the latter are more likely to say that they are tolerant 
of high denisty. This result clearly suggests a socio­
cultural, rather than a genetic, influence on the develop­
ment of tolerance among the Cantonese people. The effect 
on density tolerance of the experience of a formal education 
is particularly striking. People of higher education status, 
according to our results, are much less likely to be 
tolerant of high density than are those who have reeceived 
relatively little formal education. The strong positive 
relationship which we find between density tolerance and 
age is also consistent with the idea that the main explana­
tion of differences in degree of tolerance lies in 
socialisation and learning experience, and people who are 
more likely to have been exposed to the traditional Chinese 
culture are more likely to possess a capacity for tolerance 
in the face of a high density living environment.
Children in Hong Kong become 'used to' spatial 
restriction in their tiny and congested homes, and they 
are accustomed to an almost constant presence of other 
household members around them. The results from a
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small-scale study of the experiences of children in Hong 
Kong in relation to conditions of high density are 
consistent with this suggestion (Millar and Baber, in 
preparation). This study, which is not presented in 
this thesis, was carried out in association with Dr. F.
Baber at the Child Development Centre, Hong Kong. From 
an examination of records kept about the home environment 
and the physical and psychological development of a 
sample of eighty children who were attending the Child 
Development Centre, and from the responses to a short 
questionnaire administered to the mother of each child, 
it was found that almost half of these children have never 
been taken outside their homes except to go to school. 
Furthermore, most of the children frequently engage in 
play behaviour which is 'space-intensive', such as drawing, 
origami and playing Chinese chess, rather than that which 
involves physically active behaviour such as playing hide- 
and-seek and ball games.
Presumably the behaviour of children in Hong Kong 
is itself to some extent a reflection of an adaptive 
response to high density living conditions. Nevertheless, 
Chinese children have always been encouraged primarily in 
the virtues of obedience, diligence and family responsibility 
and are traditionally not allowed to stray far away from 
their homes (Lang, 1946). In the small-scale study 
referred to above, parents indicated that they would prefer
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their children to be 'obedient' and 'diligent at their 
homework' rather than 'independent' or 'creative'.
Whether it is due to tradition or to environmental factors, 
this childhood experience of behavioural restriction is 
also likely to be conducive to a relatively placid accept­
ance in later life of the contingencies associated with 
high density living. A longitudinal study would be 
required, of course, in order to test this hypothesis.
Clearly the kind of socialisation which leads to 
an attitude of tolerance will be beneficial for individuals 
in Hong Kong, allowing them to endure the persistent 
conditions of high population density with a minimal degree 
of stress. In addition, through its countering of the 
development of discontent which might foster antisocial 
and criminal behaviour, tolerance may be beneficial to the 
society as a whole. On the other hand, the capacity to 
tolerate conditions of extraordinarily high population 
density is an example of the kind of adaptation which 
Rene Dubos had in mind when he talks about the dangers 
inherent in human adaptability. He has written:
'The frightful threat posed by (human) adaptability ... 
is that it implies so often a passive acceptance of 
conditions which really are not desirable for mankind.' 
(Dubos, 1965).
Indeed, in the case of high density, our results
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suggest that evodeviant conditions, even among people 
who are apparently tolerant, are associated with signs 
of biopsychic maladjustment. This situation presents 
a problem with respect to the planning of human settle­
ments in the future. A society may well become resigned, 
apparently with some advantage to the state of health and 
well-being of individuals, to living under conditions of 
extremely high density, but such a society is unlikely to 
encourage the elimination of these conditions. Thus the 
undesirable evodeviant situation may be allowed to persist 
and even to intensify to such an extent that no means of 
adaptation would eventually be adequate.
We have discussed tolerance of high density in 
terms of its benefits for individuals and its potential 
dangers for society. In addition, we come to recognise 
from the above considerations the existence of a dilemma 
which faces the Hong Kong society. Fundamentally, in 
the context of the density situation, we can identify two 
kinds of socialisation which differ in certain ways. We 
will refer to these as the 'less education' and 'more 
education' kinds of socialisation, bearing in mind the 
fact that these represent, respectively, a more traditional 
and a more Western cultural experience. They differ with 
respect to three aspects of life, namely, density tolerance, 
attitudes towards world population problems, and family size.
As discussed above, the 'less education' kind of
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socialisation is associated with an attitude of tolerance 
towards conditions of high density, as compared with the 
'more education* kind. It is important to recognise, 
furthermore, that the educational system in Hong Kong is 
essentially British, and thus brings individuals into 
close contact with the values of the West. It is possible, 
then, that the effect of education on density tolerance is 
acting through an undermining of the traditional Chinese 
way of life and value system.
With respect to attitudes towards population 
problems, unpresented results from the Biosocial Survey 
indicate that people who receive more schooling are more 
aware of global population problems than are those with 
less formal education. They are also more likely than 
people of lower education status to express concern for 
overpopulation in the world and in Hong Kong itself.
The third factor which differs between the two 
kinds of socialisation in Hong Kong is family size.
Figures from the Family Planning Association of Hong Kong 
clearly show that relatively highly educated people in 
Hong Kong have significantly smaller families than do 
those whose education status is low. The average number 
of living children of women attending the clinics in 1973 
was 4.18 among those with no formal education, and 0.99, 
among those with a university education. Hence it may be 
that the kind of knowledge gained through a formal education
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is the most useful to the society in terms of ultimately 
overcoming the problem of population growth.
In summary, we have recognised two different kinds 
of socialisation with respect to the density situation in 
Hong Kong; one which involves relatively little formal 
education and which is probably associated with the 
experience of a more traditional Chinese way of life; 
and one which involves the greater experience of a formal 
education and hence contact with the values and attitudes 
of the West. The former kind of socialisation is associated 
with 1) tolerance of high density, 2) a lack of awareness 
or concern for population problems and 3) a high fertility 
rate. Correspondingly, the 'more education', Western kind 
of socialisation is associated with 1) intolerance of high 
density, 2) awareness and concern for population problems 
and 3) a low rate of fertility.
The dilemma may thus be briefly stated as follows.
On the ope hand, an attempt might be made by society to 
limit population growth through the promotion of increased 
social awareness by means of the formal education system; 
but, as we have seen, this education system is also conducive 
to intolerance, an attitude which is potentially deleterious 
for the health and well-being of individuals living under 
unavoidable conditions of high density. On the other hand, 
society might attempt to halt the influence of Western 
education, thus encouraging again the development of
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tolerance, so that individuals can more easily cope with 
their high density living conditions. Tolerance, however, 
appears to be associated with a relative lack of awareness 
of population problems, and also with a very high fertility 
rate - a set of values which could lead to a serious 
exacerbation of the situation.
Theoretically, a solution to this predicament 
might lie in the evolution of another kind of socialisation 
process which is conducive to tolerance of high density in 
individuals, but which at the same time encourages a social 
awareness and personal concern for the problems associated 
with overpopulation. This concern might then be reflected 
in a control of population growth through the voluntary 
restriction of family size, as well as in societal attempts 
to eliminate the high density conditions. If such 
corrective cultural adaptive action is not taken, individuals 
in Hong Kong may well continue to tolerate the extremely 
evodeviant and perhaps intensifying conditions of high 
population density, but not without deleterious consequences 
in the long run. Dubos (1965) drew attention to the 
potential dangers of this kind of situation when he wrote:
'The very adaptability (of human beings) enables them to 
become adjusted to conditions and habits which will eventually 
destroy the values most characteristic of human life.'
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APPENDIX I
A DESCRIPTION OF TYPES OF HOUSING IN HONG KONG
A great variety of residential conditions can 
be found in Hong Kong - villas, soaring apartment blocks, 
squatter huts, public housing estates, house-boats and 
old Chinese houses from pre-colonial times, and these 
represent some enormous differences in living standards. 
Nevertheless, for the purposes of this description, 
three distinct kinds of accommodation in urban Hong Kong 
can be recognised, as follows: 1) squatter
structures; 2) private housing, comprising old 
Chinese tenement floors, apartment blocks and detached 
houses; and 3) public housing, comprising Government 
resettlement estates, Government low-cost housing 
estates and Housing Authority and Housing Society 
estates. Each type of housing will be discussed briefly 
below.
SQUATTER STRUCTURES
Squatters in Hong Kong are called, in Cantonese, 
the "Mok Uk Kei Gei Man' or literally, the 'VJooden 
Hut Area Living People'; they can be classified as 
'ground squatters' and 'roof top squatters'. The ground 
squatters are by far the largest group, comprising 
almost 25,000 households in 1974. They are found on 
the periphery of the built-up urban area, mostly on 
steep hillsides.
Squatter dwellings range from relatively 
temporary structures made from a variety of materials, 
including wood, iron, zinc plates and sheets of 
asbestos, to permanent buildings of stone or brick.
About 65 per cent of them are of the temporary kind, 
and most are used for residential purposes, although 
some accommodate small industrial concerns.
These dwellings have, of course, mostly been 
built by the people who live in them, so that each one 
is unique. Presumably, then, their inhabitants must 
feel some sense of personal identity with their homes 
and immediate neighbourhood. The material conditions 
of life in squatter settlements, however, are by no means 
ideal. In some settlements, the gross population density 
is very high , at 80 0 persons per hectare, and the dwellings 
themselves are extremely overcrowded (the mean 
density is 2.0 square metres of floor space per 
person). The alleyways between the dwellings are 
usually very narrow and are frequently obstructed by 
various domestic and industrial activities.
Eighty-five per cent of the households in 
squatter settlements have no toilet facilities and 
8 per cent have no kitchen, toilet or bathroom 
(see Chapter V). Although communal facilities are 
provided by the Government, the drainage and sewerage 
systems of most squatter settlements are very inadequate, 
causing a considerable risk of epidemics of contagious 
disease.
Another great disadvantage of squatter dwellings
is the constant risk of fire and, indeed, it was a 
major conflagration which led to the establishment 
of the Resettlement Housing Programme by the Government 
in 1953. Since that time it has been Government 
policy to eliminate all squatter areas, although the 
assumption might be questioned that life in a squatter 
structure is necessarily any worse than life in a 
multi-storey block in a housing estate. A thorough 
survey on low-standard housing in 1972, for example, 
concluded that: 'It is not exaggerated to say that
the squatters comprise probably the most happy part of 
the urban population in the colony ....' (Golger, 1972).
PUBLIC HOUSING
Government resettlement estates
Over one million people live in the Government 
resettlement estates in Hong Kong. The estates which 
exist today are of various kinds, ranging from the early, 
rather spartan buildings which were erected in 1953, to 
the latest estates which are of a relatively high 
standard in relation to other public housing in the 
Colony.
The earliest type of estate is of a very simple 
design. Each block is six to seven storeys high with 
rows of single units joined by an outside balcony.
Bathing facilities are communal in these so-called 
Mark I estates. The official space allocation was
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originally 2.2 square metres (24 sq. ft.) of floor space 
per person.
There has been a gradual improvement in 
resettlement housing and most versions today (the 
latest is the Mark VI) provide private facilities. Each 
flat also usually has its own private balcony, and 
light and power points are installed in each unit. 
Standards of density have also changed, and the present 
official space allocation is 4.7 square metres per person. 
The later estates are mainly built to a height of about 
16 storeys, with lifts and inside corridors. The 
congestion in these estates (the mean intra-residential 
density is 2.0 square metres of floor space per person) 
and the general impersonality in a high-rise block 
provide a living environment that leaves much to be 
desired. It has been said that: 'These resettlement
estates in Hong Kong became possible to live in in spite 
of, and not because of, the present design, because the 
Chinese with their gay way of life - colours, noise and 
an abundance of children - have been able to fill these 
dull creations with life' (Golger, op. cit.)
Government low-cost housing
This kind of housing caters for families who do 
not qualify for resettlement and whose assessed income 
is less than HK$500 (US$100) per month. The Government
Low Cost Housing Programme began in the early 1960's 
and accommodated over 56,000 households in 1974.
The residential blocks are 7-20 storey 
reinforced-concrete constructions which have a central 
corridor and contain various different sizes of unit.
The estates also contain shops, resturants, kindergartens 
and schools, and the largest contains over 40,000 people. 
Living standards in the low-cost housing estates are 
relatively high - most units are self-contained, and the 
average density is 3.2 square metres of floor space per 
person.
Housing Authority and Housing Society estates
The Housing Authority and the Housing Society are 
private bodies which have both instituted public housing 
programmes, initially financed by a Government 
Development Loan Fund and subsequently from rental 
returns. They aim to build a relatively high standard 
of housing for middle-income families and, indeed, all 
units are self-contained and intra-residential density 
is low, at an average of 3.8 square metres of floor space 
per person. Over 50,000 households lived in these 
estates in 1974.
PRIVATE HOUSING
Private housing in Hong Kong accommodated almost 
50 per cent of the population in 1974. It is classified 
in terms of tenement housing, flats and houses.
Tenement floors
More than 300,000 households lived in tenement
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buildings in 1974. Conditions in the old 'Chinese­
style ' tenements which were built before the war have 
already been described briefly in Chapter III. The 
buildings are long and narrow, with poor ventilation 
and lighting, and the single room or 'tenement floor' 
is usually subdivided into small cubicles and cocklofts, 
creating an overcrowded and insanitary environment.
The later tenement buildings provide slightly better 
living conditions, but still most households do not 
have their own basic facilities. The mean floor space 
per person in tenement buildings is 4.5 square metres.
Tenement housing in Hong Kong is generally of 
a relatively low standard. Urban renewal schemes have 
been introduced, especially in the older areas, in an 
attempt to remove the conditions which have been 
described as typical of an urban slum (see Golger, op. cit. 
for an excellent description of low-standard housing in 
Hong Kong).
Flats
Thirty-one per cent of the domestic units in 
private housing are classified as flats. These are 
defined as independent premises partitioned into living 
rooms, with separate kitchens and bathrooms. The units 
vary in size to a considerable degree, and the average 
density is about 8 square metres of floor space per 
person. Some flats, however, are extremely spacious,
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comprising the homes of the relatively rich.
Houses
Some private housing takes the form of large 
villa-type residences. There are only about 9,000 
detached houses in urban Hong Kong (including the southern 
part of Hong Kong Island) and these are occupied only 
by the wealthy. This figure does not, however, include 
the small 'stone structures' which were described above 
under 'squatter structures', nor does it include the 
homes of the villagers who live in the New Territories.
The above description of housing in Hong Kong 
covers the major types of residence in the urban area.
It is incomplete, however, since it has excluded various 
'other' kinds of accommodation. These include Government 
quarters, boats (containing over 10,000 households in 1971), 
various hotels and hostels, and such non-domestic 
accommodation as factories, hawker stalls, balconies and 
bed-spaces, as well as the street sleepers of Hong Kong. 
However, the numbers of people in these kinds of 
accommodation are small compared to those in the major 
types of housing described above.
For the purposes of the present study, housing 
is classified into five different kinds (see Chapter V):
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1) 'private apartments', which includes flats and houses;
2) 'tenements'; 3) 'resettlement estates';
4) 'low-cost housing estates', including the Government, 
Housing Authority and Housing Society housing estates; 
and 5) 'squatters and stone-structures'. This 
classification is sufficient to give a broad indication 
of the housing conditions which exist in urban Hong Kong 
today and, in particular, of the variation in conditions 
of physical density which is experienced by the population.
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APPENDIX II
QUESTIONS INCLUDED IN THE BIOSQCIAL SURVEY QUESTIONNAIRE 
WHICH ARE RELEVANT TO THE STUDY OF RESPONSES TO HIGH DENSITY
The following is a list of those questions in 
the Biosocial Survey questionnaire which are relevant to 
the present study'1'. As was pointed out in Chapter IV, 
only the most specifically pertinent of these items have 
been included in the results presented in this thesis.
The questions are described here in their 
English form, but the Chinese version of some of them 
is shown in Figure 22. They are not listed in the order 
in which they were asked, but rather in terms of the 
five categories which were described in Chapter IV; 
that is, (1) background items, (2) items which refer 
to the experience of physical density, (3) items which 
refer to the perception of density, (4) items which 
refer to the state of health and well-being of the 
respondent and (5) other items which are relevant to the 
interrelationships between physical density, 'crowding' 
and biopsychic state.
Answers to some of the questions are coded in 
predetermined categories, and so the constructed responses 
are given here together with the appropriate question.
In each case codes were assigned for 'don't know',
1. For a complete description of the Biosocial Survey 
questionnaire, see S.E. Millar and S.V. Boyden 
(in preparation).
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'no answer', and 'not applicable'. Although, for the 
purposes of analysis, it was sometimes necessary to recode 
responses, the resultant categories are not presented 
here, since they are fully described in Appendix III.
1. Background items
Some of the background items are recorded on the cover
page of the questionnaire, as is shown in Figure 23.
These items inculude the name, age and sex of the respondent,
and the Tertiary Planning Unit and the type of housing in
which he lives. The other background items with which
we are concerned here are as follows :-
Where were you born? (country/province/city/district)
Where were you living when you were a child 
(i.e. less than 12 years old)? (country/ 
province/city/district)
Have you ever been to school?
If yes: What is the highest educational level you
reached?
"traditional Chinese primary school" 
primary education 
secondary education
post-secondary education and university 
Household composition:
(if the servant/amah resides with the household, 
he/she should also be included)
Surname (given name); relationship with head of 
household; age and sex for each member of the 
household
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— 33; Cover page of the Biosocial Survey questionnaire
Office No.
Social Research Centre
The Chinese University of Hong Kong
HONG KONG ECOLOGY: BIOSOCIAL SURVEY
(Summer 1974)
I D. No. : ........................................................
Address : ............................................................................................................................................
T. P. U. : ...........................................................
Housing Type:
1 0  Private self-contained flat
2 Q] Private tenement floor
3 0  Non-self-contained domestic unit in R/E
4 0  Self-contained domestic unit in R/E
5 0  Domestic unit in L.C.H. block
6 0  Domestic unit in H.A./H.S. block
7 0  House, one or two-storeyed
8 Q  Simple stone structure
9 0  In residential structure of non-durable material
Card I 
1 — 
2—
3—
4—
5—
6—
7—
8—
Household Visits Visit Number
1 2 3
Date
Interviewer: Name
Respondent : Name Age Sex
Time: From................... T o ....................
Interview Language
Result: (give reason for refusal, unsuccessful case etc.)
(a) Completed
(b) Refusal
(c) Non-sample
(d) Unsuccessful
Next appointment:
Date:
Time:
Received by Checked by
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What is your household's (total) monthly income 
on the average? (in HK$)
Less than 200
200-399
400-599
600-799
800-999
1000-1199
1200-1499
1500-1999
2000-2499
2500-3499
3500-4499
4500 or more
2. Items referring to the experience of physical density.
What is the effective floor space (in sq. ft.) of 
your dwelling? (excluding kitchen, bathroom and 
balcony)
How many people in your household live here?
How many households live in this flat (house, unit)? 
*Number of partitioned spaces in dwelling 
*Floor level of dwelling
*Is the light entering this dwelling: good/moderate/
poor/very poor?
*Is this dwelling ventilated: well/moderately well/
poorly/very poorly?
*Is there a view of more than 500 yards from any one 
of the windows/balcony? yes/no
How many households share the following facilities? 
toilet; kitchen/cooking place; bathroom
number of households
public facilities used
no such facility
How many hours in a day do you usually spend outside 
your residence (home)?
*These questions were answered by the interviewer immediately 
following the interview.
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In your everyday life, do you usually talk with 
(strangers) unacquainted people? (inc. salesman, 
conductor, etc., but not talking over the telephone)
For about how many hours in a day, apart from 
sleeping, are you usually alone?
In the past month, have you visited your near 
neighbours? If yes, how many times?
3. Items which refer to the perception of density.
Do you sometimes feel that you are surrounded by 
too many people?
Does this feeling affect your everyday life?
If there are too many people in your surroundings, 
what kind of feeling do you have?
don't mind
don’t like it much, but it's all right
feel rather uneasy
feel bothered
feel extremely upset
If you are surrounded by a lot of people most of the 
time, do you find it enjoyable?
not enjoyable at all
not quite enjoyable
medium
quite enjoyable 
very enjoyable
Do you frequently want to be quietly by yourself alone? 
(i.e. no-one disturbing you)
very seldom want to
sometimes want to
medium
much of the time want to 
most of the time want to
Are you satisfied with your living space (i.e. area)? 
very dissatisfied 
quite dissatisfied 
medium
quite satisfied 
very satisfied
Would you like to have larger living space?
What do you think about the number of people in 
Hong Kong?
much too few
not quite enough
medium
a little too many 
much too many
Does the number of people in Hong Kong have any 
effect on your daily life?
yes
in what way?
What do you think about the number of people in 
the world?
much too few
not quite enough
medium
a little too many 
much too many
Does the number of people in the world bother you? 
absolutely not 
not quite 
medium 
quite 
very much
Items which refer to the respondent's state of 
health and well-being.
During the past month, have you been in good health 
and in harmony?
very poor
not too well
medium
well
very well
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During the past month, have you had any of the following 
bad pains? if yes,
no yes is this usual?
Heart/ehest " "
Stomach/intestine " "
Headache " "
Backache
Toothache
Others (please specify)
Did these pains affect your daily life activities?
(e.g. cannot work)
not at all
very seldom
medium
a lot of time 
most of the time
During the past month, have you had a cough?
(if yes, is this usual?)
During the past month, have you had any attacks 
of nausea? (if yes, is this usual?)
During the past month, have you had experience of 
high fever? (if yes, is this usual?)
During the past month, have you had a cold or 'flu? 
once
more than once 
no
Langner scale
Do the following situations apply to you?
Feel weak all over most of the time?
(yes*/no/don't know/no answer)
During some periods (several days, several weeks, 
several months) you couldn't take care of things 
because you couldn't "get going". (yes*/no/DK/NA)
In general, would you say that most of the time 
you are in high (very good) spirits, good spirits, 
low spirits, or very low spirits? (very good/ 
good/low*/very low*/DK/NA)
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Every so often you suddenly feel hot all over 
(attention: this does not include situations
in anger or in temper) (yes*/no/DK/NA)
Have you ever been bothered by your heart beating 
hard? (usual*/sometimes/never/DK/NA)
Would you say your appetite is poor, fair, good or 
too good? (poor*/fair/good/too good/DK/NA)
Do you have periods of such great restlessness
that you cannot calm yourself down (feel uneasy whenever
you sit or stand)? (yes*/no/DK/NA)
Are you the worrying type? (yes*/no/DK/NA)
Have you ever been bothered by shortness of 
breath when you are not exercising or working 
hard? If yes, is this often or sometimes?
(often*/sometimes/never/DK/NA)
Have you ever been bothered by nervousness 
(e.g. irritable, restless, absent-minded, tense)?
(often*/sometimes/never/DK/NA)
Have you ever had any fainting spells (lost 
consciousness)? If yes, how often; just a few 
times or more than a few times? (never/a few times*/ 
more than a few times*/DK/NA)
Do you have any trouble in staying asleep or getting 
to sleep? If yes, is this often or sometimes?
(often*/sometimes/never/DK/NA)
Do you have acid (sour) stomach several times a 
week? (yes*/no/DK/NA)
Is your memory all right (good)? (yes/no*/DK/NA)
Have you ever been bothered by 'cold sweats'? If 
yes, is this often or sometimes? (often*/ 
sometimes/never/DK/NA)
Do your hands ever tremble enough to bother you?
If yes, is this often or sometimes? (often*/ 
sometimes/never/DK/NA)
Does there seem to be a fullness (clogging) in your 
head or nose much of the time? (yes*/no/DK/NA)
Do you have personal worries that get you down 
physically (make you physically ill)? (yes*/no/
DK/NA)
Do you feel somewhat lonely even among friends 
(apart, isolated, alone)? (yes*/no/DK/NA)
Would you say that nothing ever turns out for you 
the way you want it to? (e.g. wishes not 
fulfilled) (yes*/no/DK/NA)
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Are you ever troubled with headaches? If yes, is 
this often or sometimes? (often*/sometimes/never/ 
DK/NA)
Do you sometimes wonder if anything is worthwhile 
any more? (yes*/no/DK/NA)
N.B. Pathognomic responses are marked with an asterisk *. 
DK = don't know, NA = no answer.
Bradburn Affect Balance Scale
We are interested in the way people are feeling these days. 
The following list describes some of the ways people feel 
at different times. Please indicate whether you felt any 
of the following during the past few weeks.
In the past few weeks did you feel:
On top of the world Yes No DK NA
Very lonely and remote from other people II II I I I I
Particularly excited or interested in 
something
II I I I I I I
Depressed or very unhappy II II II I I
Pleased about having accomplished 
something II I I I I II
Bored II II II II
Pleased because someone complimented 
you on something you had done II I I I I I I
So restless that you couldn't sit long 
in a chair II II I I I I
Angry and upset because someone 
criticized you II II II I I
That things were going your way II II I I II
Generally speaking, do you find your daily life enjoyable? 
very enjoyable 
quite enjoyable 
moderate
quite unenjoyable 
very unenjoyable
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5 . Items relevant to the interrelationships between 
physical density, 'crowding' and biopsychic state
Do you consider it noisy in and around the place 
you live?
very noisy
rather noisy
medium
not very noisy 
absolutely not noisy
Are there any noises in and around the place you 
live which interfere with you or your family's 
sleeping?
Other items in this category have already been 
listed. They are:
household composition 
housing type 
economic status
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APPENDIX III
THE CONSTRUCTION OF INDICES IN ANALYSIS
It has been necessary, for the purposes of the 
present study, and with respect to some of the variables 
with which we are concerned, to construct a number of 
indices on the basis of the Survey data. In some 
cases, this process involves the simple recoding of 
a single item, and in others, two or more parameters are 
combined to create a composite index. The construction 
of those indices which are used in the analysis 
reported in this thesis is described below.
1. Background items
Economic status
The respondent's 'economic status', for the 
purposes of this study, is based on a single variable; 
reported household income. Responses to this item 
are simply recoded in order to obtain three categories; 
'low', 'medium' and 'high' economic status. The division 
is made so that the range of socio-economic levels in 
Hong Kong is reasonably represented^ and so that each 
category contains a sufficient number of individuals.
1. During the collection of data for a study of the 
nutritional pattern of Hong Kong as a part of the 
Hong Kong Programme (Newcombe, in preparation) it was 
found that household expenditure, summed unbeknown to 
the respondents, invariably exceeded stated income by 
within a range of 10-50 per cent. Actual household 
income, therefore, according to the Biosocial Survey data, 
is almost certainly an underestimate.
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'Social status 1
An index of social status is obtained by 
summing scores on the above two variables, economic 
status and education status as follows:
Economic status N
'low' 817
'medium' 1997
'high' 941
Education status N S co
negligible and 
primary 2528 1
secondary 1043 2
tertiary 290 3
Missing data: 
Total N :
64
3925
An individual's scores are added together to 
produce a range of scores from 2 to 6. These scores are 
then recoded in order to create the index of 'social 
status':
Combined score 'Social status' N
2 and 3 ' low' 640
4 'medium' 890
5 and 6 'high' 2166
Missing data: 
Total N :
229
3925
2. Items relevant to the experience of physical density
Physical density index
The overall measure of physical density experience 
takes into account both extra-residential and intra- 
residential density conditions.
Extra-residential density is measured in terms 
of the mean number of persons per hectare in the census
tract in which the respondent lives, according to data 
from the Government census in 1971. This gross density
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measure is divided into three categories: 'low', 'medium'
and 'high' density, as shown below.
Intra-residential density is measured in terms 
of the effective floor space per person in the individual's 
home. It is calculated from a division of the 
recorded figure for the effective floor space 
in the respondent's household by the number of persons 
comprising that household, thus obtaining a figure for the 
amount of space per person. This process was carried out 
by the interviewer immediately following the interview.
For our purposes, intra-residential density is coded in 
three categories: 'low', 'medium-high' and 'very high'
density. The positions for the division are dependent 
upon the actual density conditions represented by the 
figures and do not provide an even distribution of 
scores between categories.
The two measures of extra-residential and intra- 
residential density are combined, by summing their scores, 
in order to create an index of overall density experience, 
as follows:
Extra-residential 
_____density_____ N
'low' density 
(c250 persons per
hectare) 549
'medium' density 
(250-1,000 persons
per hectare) 1691
'high' density 
( 7> 1,000 persons
per hectare) 1685
Total N: 3925
Intra-residential 
______density____
'low' density 
(>6.5 m2 per person)
Score
850
'medium-high' density 
(3.7-6.5m2 per person) 983
'very high' density
3.7 m2 per person) 1936
Missing data: 156
Total N: 3925
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The sum of these scores yields a score range 
of 2 to 6, which is recoded to create the index of 
'physical density':
Combined score Physical density N
2 and 3 'low' density 581
4 'medium' density 1048
5 and 6 'high' density 2140
Missing data: 
Total N :
156
3925
Privacy: number of persons per room
This index is obtained by dividing the score 
for the number of persons in the household by the
number of partitioned spaces in the dwelling . The
following range of scores is obtained, and no recoding
has been carried out.
No. of persons per room
Score N Score N
0 185 8 98
1 959 9 38
2 875 10 19
3 670 11 6
4 433 12 2
5 265 13 2
6 214 Missing data: 10
7 149 Total N: 3925
'Openness* of the dwelling
This index is derived from three variables: the
degree to which the light entering the dwelling is adequate.
347
the degree to which the dwelling is adequately ventilated, 
and the presence or absence of an unobstructed view of 
greater than 500 yards from any of the windows of the 
dwelling.
Lighting N Score Ventilation N Sco re View from N 
window
Score
very poor 106 0 very poor 114 0
poor 671 1 poor 851 1 Nc 2150 0
moderate 2038 2 moderate 194 2 Yes 1757 2
good 1103 3 good 992 3
Addition of the scores on these variables 
yields a range of scores from 0 to 8, which is recoded 
to create four categories: 'very open' , 'open' ,
'closed' and 'very closed', to describe the general 
conditions of 'airiness' in the individual's home.
Combined score 'Openness of dwelling' N
0, 1 and 2 'very closed' 493
3 and 4 ' closed' 1335
5 and 6 'open' 1262
7 and 8 'very open' 813
Missing data: 22
Total N : 3925
Sharing
The degree to which the household shares its 
residence with others is assessed on the basis of responses 
to the question: 'How many households live in this
flat (house, unit)?' If more than one household lives
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in the dwelling, then the household with which we are 
concerned is coded as for 'sharing'. 656 households
in the Survey sample share their residence with one or 
more others.
With respect to the sharing of facilities, a 
similar procedure was followed. If the response to 
the question: 'How many households share the following
facilities; toilet, kitchen/cooking place, bathroom?' 
is 'more than one household' or that public facilities 
are used, then the respondent's household is scored 
as 'sharing' the relevant facility. The numbers of 
households in our sample who share toilet, kitchen or 
bathroom facilities are, respectively; 1515, 769 and 
1456.
Floor level
The floor level of the respondent's residence is 
recorded, for our purposes, simply in terms of two 
categories; ground floor to fourth floor, and fifth 
floor and above. 1891 households in the sample live 
on the fifth or higher floor of a multi-storey block.
3. Items relevant to the perception of density
Density tolerance
We have already described in a general way the 
construction of this index (Chapter V, page 244),although 
it was referred to at that stage as the index of 
'affective density'. The following is a description
of the index in terms of its eventual title - the index
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of 'density tolerance'.
Two items are utilised in the construction of 
the density tolerance index, and the responses to 
each are coded in five categories. The individual's 
scores on these two items are combined in such a way 
as to obtain a meaningful index representing the 
attitudes of 'tolerance' and 'intolerance' of high
density situations. The method of combination of the 
scores is rather complicated, and can be represented 
as follows:
If there are too many people in your
If you are 
surrounded by a
surroundings, what 
you have?l
kind of feeling dol
lot of people 
most of the 
time, do you 
find it ^
enjoyable?
don' t 
mind
don' t
like
much
but
it' s
alright
fee 1
rather
uneasy
feel
bothered
feel
extremely 
upset
N
very enjoyable 1 2 2 3 3
quite enjoyable 1 2 2 3 3
medium 2 2 2 3 3
not quite
enjoyable 2 2 3 3 3
not enjoyable
at all 3 3 3 3 3
1. These responses are the English equivalents of descriptions 
in Chinese of the kinds of feeling which a person might be 
expected to have under potentially 'crowding' situations. 
They were designed in the first instance in the Chinese 
language, and are evenly graded with respect to the 
intensity of the feeling.
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Combined score Density tolerance N
1 'very tolerant' 946
2 'moderately tolerant' 1663
3 'intolerant' 1167
Missing data: 149
Total N : 3925
In this way, three categories are obtained,
namely: 'very tolerant', 'moderately tolerant' and
'intolerant'. The 'very tolerant' category of the density
tolerance index comprises those individuals who say that
they 'don't mind' being surrounded by too many people 
and that they find being surrounded by people most of 
the time 'very enjoyable' and 'quite enjoyable'. They 
report, in other words, no negative feelings at all in 
response to high density situations. The 'moderately 
tolerant' individuals are those who report some 
negative feelings on either or both of the items, but 
whose reports of extreme feelings on one item are tempered 
by their reports of relatively positive feelings in response 
to the other item. 'Intolerant' persons are those who 
clearly report negative feelings on one or both of the 
items and who express no positive feelings at all in 
relation to situations of high density.
4. Items relevant to the state of health and well-being
General physical health
The index of general physical health is based on 
a number of items pertaining to the recent experience by
the respondent of various kinds of physical maladjustment. 
Two separate stages are involved in the construction of 
this index, since its final form was decided upon
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during the course of the analysis. The initial stage 
in construction is as follows. Scores are assigned 
for responses to questions on the individual's recent 
experience of bad pains, on the degree to which these 
pains interfere with his daily activities, and on his 
recent experience of coughs, nausea and high fever. 
Some weighting of the scores on these items is 
necessary before their summation.
No. of bad pains N Score
None 2015 0
One 1014 1
Two 554 2
Three 215 3
Four 78 4
More than four 49 4
Total N : 3925
Recent experience of:
Couqhs
(N)
No 3206
Yes and 
us ual
not
549
Yes and don 11 
know or no 
answer
Yes and usual
3
166
Missing data: 
Total N:
1
3925
Pains interfering 
with daily 
activities
N Score
Not at all 155 1
Very seldom 489 2
Sometimes 484 3
A lot of the 
time 440 4
Most of the time 330 5
No pains 2026
Missing data: 
Total N :
1
3925
Nausea Fever Score
(N) (N)
3685 3690 0
181 206 1
1 4 1
54 21 3
4 4
3925 3925
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The addition of these scores produces a 
distribution of scores from 1 to 16 which is recoded, 
for the present purposes, to create an ' intermediate 
index of health' as follows'*’:
combined score 'Intermediate health N Score
index'
1-3 healthy 1664 0
4 + unhealthy 2193 1
Missing data: 68
Total N : 3925
Scores on the 'intermediate health index' are 
then combined, in the second stage of construction of 
the index of general physical health, with scores 
assigned for responses to the following two items: the
individual's recent experience of the common cold or 
influenza and his self-report of his recent state of 
health.
Self-report of health N Score Cold of 'flu N Score
in the past 
month
Very well 1218 0 No 2999 0
Hell 1706 0 Once 626 1
Me di urn 302 0 More than once 294 1
Not too well 632 1 Missing data: 6
Very poor 120 1 Total N : 3925
Missing data: 5
To tal N : 3925
1. Missing data (69 cases) are coded as 'healthy'. That
is, it is assumed that persons who 'do not know ' about
their recent state of helath have not experienced 
physical maladjustment.
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The summation of scores on the above two items 
and the score on the 'intermediate health index' yields 
a score range of 0 to 3, which is recoded to create 
three categories of general physical healthy as follows:
Secondary combined score General physical health N
0 'healthy' 2232
1 'me diurn' 9 91
2 and 3 'poor' 702
Total N: 3925
Langner scale
The Langner scale is an index of psycho-physio- 
logical maladjustment or 'personal distress' (see 
Langner, op. cit. and see Chapter V, page 191). An 
individual's score on the Langner scale is based upon 
a simple addition of pathognomonic responses (see 
Appendix II for an indication of the pathognomonic 
response to each item of the scale). The scale 
comprises twenty-two items, so that the summary score 
ranges from zero to twenty-two. A response of 'don't 
know' or 'no answer' to any item is regarded as a 'non- 
pathognomonic' response, and it is not considered in the 
overall score. There is an average of 0.6 per cent of 
missing data for each item. For the purposes of our 
analysis, the continuous score range is sometimes split 
at a score of four symptoms, so that those individuals 
who score less than four on the scale are coded as 
'non-disturbed' and those with a score of four or more
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symptoms are coded as 'disturbed'. This cut-off point is 
the same as that used by Langner (op. cit.).
Bradburn's scales
The three scales of affect and well-being 
developed by N.M. Bradburn (op. cit.) and included in 
the Biosocial Survey are based on ten questions 
relating to the individuals 'positive' and 'negative' 
feeling states during the few weeks previous to the 
interview (see Appendix II). These questions refer to 
specific personal experiences, and 'were selected to 
reflect a wide range of positive and negative experiences 
that would be common in a heterogenous population ... '
(Bradburn, op. cit.). They do not, as Bradburn admits, 
constitute a probability sample of possible positive and 
negative feeling states in the population, and are not 
necessarily representative of the kinds of experiences 
which are important with respect to well-being in the 
population of Hong Kong. Nevertheless, the pattern of 
responses to these questions is consistent with the idea 
that they are assessing the individual's recent positive 
and negative feeling states.
The three scales are constructed as follows: 
a score of 1 is assigned to each "yes" response and, since 
five of the questions refer to 'positive' feelings and 
five to 'negative' feelings, two scales are created, 
one of 'positive affect' and one of 'negative affect'.
Each scale has a score range of 0 to 5. The third
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scale, the 'affect balance' scale, comprises the 
difference between the scores on the positive and negative 
affect scales. In other words, an individual's score on 
the negative affect scale is subtracted from his score 
on the positive affect scale, so that a distribution 
of scores is obtained from -5 to +5. For computation 
purposes, a constant of +5 is added to each score, 
producing a range of values on the affect balance scale 
from 0 to 10. There is an average of 0.3 per cent of 
missing data for each item on the scale.
For some aspects of our analysis, each of 
the three Bradburn scales is dichotomised into 'low' 
and 'high' scores, as follows:
Positive affect N Negative affect N Affect balance N
0-3 ' low' 2447 0-2 ' low' 3231 0-5 1 low' 2451
4-5 'high' 1478 3-5 'high' 694 6-10 'high' 1474
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GLOSSARY
This glossary consists of a list of terms defined 
in the sense that they are used in this thesis, and in 
the Urban Biology Group.
ADAPTATION - the process of modifying to suit new conditions; 
a process of modification which occurs in response to a 
threat and which results in an increased capacity to cope 
with or overcome that threat.
CULTURAL ADAPTATION - adaptation through cultural processes. 
CORRECTIVE CULTURAL ADAPTATION - cultural adaptation in
which the aim is to reverse the underlying environmental 
change which is responsible for a state of phylogenetic 
maladjustment.
ANTIDOTAL CULTURAL ADAPTATION - cultural adaptation which 
is directed at a symptom of a disorder or state of 
maladjustment, or at an intermediate or subsidiary 
cause, but not at the unsatisfactory conditions which 
gave rise to the disorder in the first place.
AFFECTIVE DENSITY (state of affective density) - that
biopsychic state which is associated with a feeling of 
being 'crowded', that is, with the feeling of wanting to 
move away from a situation in which the density is 
perceived to be 'too high'.
BIOPSYCHIC STATE - the morphological, physiological and 
psychological state of an individual. The biopsychic 
state of a population is a description of the population 
in terms of the biopsychic state of the individuals of
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which it consists, including fertility, mortality and 
morbidity rates.
CULTURE - that set of phenomena and processes which are 
characteristic of human societies and which involve 
the acquisition and accumulation of information, and 
its transmission or communication by non-genetic means 
and mainly through the use of learned symbols, from one 
human being to another, from one society to another 
and from generation to generation.
ENVIRONMENT - the surroundings of an organism. In the 
case of human beings, these include material, cultural 
and behavioural elements.
TOTAL ENVIRONMENT - in the context of human ecology, 
the total environment comprises all the components, 
living and non-living, of the 'system as a whole', 
which may range, according to the situation, from a 
given human settlement to the biosphere. The human 
population is, of course, among the biotic components 
of the total environment and, because of our special 
interest in it, we essentially recognise four sets of 
components in the total environment, as follows: 
non-biotic components, biotic components, human 
population and cultural components.
PERSONAL ENVIRONMENT - all those variables which describe 
the individual's personal experience of the total 
environment. They thus include the four sets of 
variables mentioned above, that is, non-biotic 
components, biotic components, human population
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(i.e. rest of the human population) and culture.
EVODEVIATION - a deviation in the environment or in the 
conditions of life of an animal from those which 
prevailed in the environment in which the species 
evolved.
FERTILITY - the number of births occurring in a year 
per 1,000 women of childbearing age.
FILTERS - the socio-economic and cultural factors which 
determine the relationship between the personal 
environment and the total environment.
FRUSTRATION (state of frustration) - the physiological and 
psychological state which results when an individual is 
prevented from fulfilling a behavioural urge.
GENOTYPE - the totality of genetic factors that make up 
the genetic constitution of an individual.
HEALTH - this is a term which is notoriously difficult to 
define. In the context of this thesis its meaning is 
usually clear; nevertheless, when called upon to define 
the term, a particular biological definition is adopted, 
as used by the Urban Biology Group, as follows. For our 
purposes, the word health is defined in terms of the 
evolutionary or primaeval phase of human existence. It 
is, in other words, that state of mind and body most 
likely to ensure survival or successful reproduction of 
the individual in the evolutionary environment of the 
human species.
HOMEOSTASIS - the body's tendency to maintain a steady
378
state despite external changes.
HOMEOSTATIC EQUILIBRIUM (state of homeostasis) - that
biopsychic state which is characterised by the steady 
state referred to above.
MALADJUSTMENT (state of maladjustment) - a physiological, 
psychological or behavioural state which would have 
been a survival disadvantage in the environment in 
which the species evolved.
BIOPSYCHIC MALADJUSTMENT - a physiological or psychological 
state which would have been a survival disadvantage in 
the environment in which the species evolved.
PSYCHIC MALADJUSTMENT - a psychological state which would 
have been a survival disadvantage in the environment 
in which the species evolved.
PHYLOGENETIC MALADJUSTMENT - any maladjustment,
physiological, psychological or behavioural, which is 
the consequence of an evodeviation.
PHENOTYPE - the totality of characteristics of an individual 
as a result of the interaction between genotype and the 
environment.
PHYLOGENETIC CHARACTERISTIC - a genetically-determined
characteristic of the species and a product of evolution 
through the processes of natural selection.
PHYSICAL DENSITY - the number of persons per unit of 
physical space or area.
EXTRA-RESIDENTIAL DENSITY - the number of persons per
hectare of ground area.
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INTRA-RESIDENTIAL DENSITY - the inverse of the amount 
of effective floor area per person in the residence.
PREADAPTATION (biological) - the possession of the necessary 
properties to permit a shift into a new niche or habitat.
STRESS (state of stress) - a significant deviation in
homeostatic state which results from a potential threat 
(which may be an evodeviation) and which, under 
appropriate conditions, may lead to a successful adaptive 
response; but which, if it resists or is of sufficient 
degree, leads to maladjustment in its own right.
STRESS-CONTINUUM - the continuum of biopsychic states which 
is represented at one end by a state of homeostasis, and 
at the other by a state of stress and which is sensitive 
to the influence of stressors and meliors.
STRESSOR - any condition which influences the stress- 
continuum in the direction of a state of stress. 
STRESSFUL EXPERIENCE - the experience of a stressor.
MELIOR - any condition which influences the stress-
continuum in the direction of a state of homeostasis, 
or which counters the influence of a stressor.
MELIQRIC EXPERIENCE - the experience of a melior, which
sis enjoyable in its own right. r
STRESSOR-MELIOR BALANCE - the theoretical sum of the
influence of stressors and meliors. In a favourable 
stressor-melior balance, the influence of meliors is 
greater than that of stressors, so that the stress- 
continuum is not influenced in the direction of a state
of stress.
Addendum to the doctoral thesis : "HEALTH AND WELL-BEING
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ADDENDUM
Three points have been raised regarding the 
interpretation of data presented in this thesis pertaining 
to density tolerance and its relationship with maladjust­
ment. These three points are discussed below.
The construction of the index of density tolerance.
The construction of the index of density tolerance 
was discussed in Appendix III, page 349. Further details 
are presented here, including information on the number 
of subjects in the 'cells' of this index.
The density tolerance index was constructed using 
two items: (1) "If you are surrounded by a lot of people
for most of the time, do you find it enjoyable?" and (2)
"If there are too many people in your surroundings what 
kind of feeling do you have?". Before describing the 
construction of the index it is worth commenting on the 
reasons for using these particular items.
A number of questions were asked in the Biosocial 
Survey relating to the respondent's reactions to conditions 
of high density, and some of these are listed in Appendix II, 
page 336. It is pertinent to draw attention at this point 
to certain inherent difficulties in the Biosocial Survey 
relevant to the analysis and interpretation of responses 
to high density. In the first place, it was not designed 
solely as an investigation of responses to high density 
living; information was being collected on many other 
aspects of life conditions. This fact, of course, limited
2the number of questions which could be included relating 
to density responses. Secondly, of course, in a large 
scale cross-sectional study like the Biosocial Survey 
there is no opportunity to add or alter questions in the 
light of the results obtained. Certainly we now 
appreciate that there is room for improvement in the 
series of questions relating to the perception of density.
Nevertheless, the two questions described above are 
considered relevant for the analysis because they relate 
directly to the actual feeling an individual would 
experience when under conditions of high physical density. 
Moreover, these questions are appropriate also because 
their answers are coded in five categories rather than as 
a yes/no dichotomy (see Appendix II, page 336) and a 
satisfactory spread of response is obtained in both cases. 
Other questions in the questionnaire relating to density 
perception are less directly relevant to the experience of 
crowding. These other items refer to the individual's 
current reactions to the experienced density level, whereas 
the concept of density tolerance is dispositional, and it 
is therefore characteristic of the individual whatever the 
current level of density experienced.
Table A illustrates the distribution of responses of 
the questions used in the construction of the density 
tolerance index and the numbers in each of the 'cells' of 
this index. Figure A describes the range of responses to 
each question and illustrates approximately the degree of 
overlap between these responses.
32.The possibility of an artefactual association existing between 
intolerance of high density and biopsychic maladjustment.
The important point has been raised that the positive 
relationship which was found between intolerance of high 
density and biopsychic disorder could possibly be explained 
by an overlap between these two variables; specifically, 
that those questions in the maladjustment scales which refer 
to feelings of loneliness might be responsible for the 
positive relationship. This point was not discussed in the 
thesis for several reasons.
Firstly, a statistically significant relationship 
was found between the index of density tolerance and several 
of our measures of biopsychic state. These measures include 
two indices of ill-health or maladjustment, namely the 
Langner scale and the Bradburn negative affect scale, and 
two indices of 'positive' health and well-being, namely, 
the Bradburn positive affect scale and the single item index 
of life enjoyment. Each of the two scales of maladjustment 
contains one item which refers to loneliness and thus may 
have some bearing on a person's perception of and responses 
to high density situations, but neither of the two 'positive' 
scales contains such a question. Furthermore, while density 
tolerance relates to Bradburn's affect positive scale, 
neither the Langner scale nor Bradburn's negative affect 
scale does so. Thus the significant relationship which was 
found between density tolerance and these 'positive' scales 
could not be due to an overlap item.
Secondly, the relevant items: 'Do you feel somewhat 
lonely even among friends? (apart, isolated, alone)' in the
4Langner scale, and 'In the past few weeks, did you feel ... 
very lonely and remote from other people?' in the Bradburn 
affect negative scale, both refer to a state of mind which 
is opposite to that which is implied by intolerance of 
high density conditions; they refer to feelings of lone­
liness - to the experience of too few people and not of too 
many. Feelings of loneliness may indeed by reflected in 
tolerance of high density conditions - a lonely person is 
perhaps especially likely to enjoy being surrounded by other 
people. This possible correspondence in the questions, 
however, would act against the positive relationship between 
intolerance and maladjustment, and so could not be contributing 
to the association. Furthermore, I suspect that loneliness 
is, in fact, a state of mind quite distinct from intolerance 
of high density and that its causes and consequences are 
quite different.
Thirdly, the relationships, which were not presented 
in this thesis, between intolerance and the various component 
items in the Langner and Bradburn scales, had been found to 
be relatively weak (see Tables B(i) and B(ii). It therefore 
seemed unlikely that any one item could account for the 
overall relationship between density tolerance and maladjust­
ment shown in Tables 30(a) and 30 (b).
For these three reasons it was not thought worthwhile 
to examine further the possibility of artefactual association 
due to overlap of questions between intolerance of high 
density and biopsychic maladjustment. However, since the 
point has been raised, some additional analysis has been 
carried out, as follows.
5A simple means of testing whether or not the questions 
concerning loneliness are contributing to, or have any 
effect on the intolerance-maladjustment relationship is to 
omit these items from the computation of scores on the 
corresponding scales. Accordingly, we have calculated a 
modified Langner score which excludes item 19. The relation­
ship between density tolerance and this 'reduced' score, 
which ranges from 0 to 21 instead of from 0 to 22,is shown 
in Table C. The relationship in males is as strong as that 
found between intolerance of high density and the complete 
Langner score, and in females it is only very slightly 
weaker. This finding clearly indicates that item 19 does 
not have an important influence on the original relationship.
Similarly, we constructed a Bradburn affect negative 
scale omitting the pertinent item, to produce a 4-item scale, 
and the scores on this scale of people who are tolerant of 
high density were compared with those of people who are 
intolerant (see Table D). A significant positive association 
is again found, showing that the 'loneliness' item was not 
responsible for the original relationship between intolerance 
of high density and negative affect.
3. Intolerance of high density as a cause or as a sign of 
biopsychic maladjustment.
A question of major importance and one which is closely 
related to the problem of whether or not the association 
between intolerance of high density and biopsychic maladjust­
ment is artefactual, concerns the causal direction of the 
relationship. Before discussing this point it is worth 
mentioning that it was recognised from the outset that a
6cross-cultural study of this kind could not fully determine 
the causal direction of the relationship between intolerance 
of high density and biopsychic disorder, although if no 
relationship were found this would essentially disprove 
the hypothesis that intolerance is a cause of maladjustment.
. The conclusion reached in this thesis is that the 
data are best interpreted as indicating that intolerance 
of high density in the setting of Hong Kong tends to give 
rise to a state of maladjustment. Theoretically, two other 
explanations can be envisaged: 1) that both intolerance
and biopsychic disorder are the effects of a common cause, 
and 2) that intolerance is a sign or a consequence of 
biopsychic disorder. The second possibility was discussed 
on pages 278-279, but some further discussion of these 
alternative explanations is now warranted.
No statistical procedure can determine the direction 
of causality from cross-sectional data. Only a longitudinal 
study can do this. It is^  possible, however, to determine 
which hypothesis gives a more parsimonious account of the 
data by considering the relationships each variable has 
with other variables, for example, with education status.
A considerable number of models can be envisaged 
which describe all the various possible interrelationships 
between the three variables - density tolerance, maladjust­
ment and education status. Let us examine the models which 
are particularly relevant to the point under discussion, 
that is, to the explanation of the intolerance-maladjustment 
relationship.
7The first such model (A) is that in which education 
status is seen as a common determinant of both degree of 
density tolerance and biopsychic state. This model involves 
two causal relationships:
A.
high education
health'
intolerance
According to model A,
If high education ----— ^ intolerance (Table 34), and
high education ----— > 'health' (Table 19),
then the relationship between intolerance and 'health' 
should be positive:
intolerance i  ^ 'health', 
and when education status is controlled, there should 
be no relationship between intolerance and 'health': 
intolerance ^ -- ) 'health'.
In fact, we find a negative relationship between 
intolerance and 'health', that is, a positive relationship 
between intolerance and maladjustment (Tables 30(a), (b) 
and (c)), and when education status is controlled this 
positive relationship remains (Table E). Therefore the 
first alternative explanation of the relationship between 
intolerance and maladjustment, that these variables are 
related solely through a common cause, is not consistent 
with these results. A similar pattern is found with other 
variables such as those listed in Table G.
3The second relevant model (B) is that in which 
intolerance is seen as a sign of maladjustment. In this 
model education status relates to intolerance only through 
its influence on maladjustment:
# — 4.high education ---- ) maladjustment  1— ) intolerance
According to model B,
If high education ---—--  ^maladjustment, and
maladjustment ---—--) intolerance,
then the relationship between education status and 
intolerance should be negative:
high education ^ } intolerance, 
and when maladjustment is controlled, there should 
be no relationship between education status and 
intolerance;
high education —^ 7^ --  ^intolerance.
We find, in fact, a positive relationship between 
education status and intolerance (Table 34) and this positive 
relationship exists among both maladjusted and non-maladjusted 
people (Table F).
Since both of the above models are inconsistent with 
the data, and since the relationship between intolerance 
and education status remains when maladjustment is controlled, 
we can rule out the possibility that intolerance is simply 
a sign of biopsychic disorder. This conclusion is supported 
by the fact that a lar<Je number of variables in addition to
9education status relate differently to density tolerance 
and to maladjustment as measured by the Langner scale 
(Table G).
The model which is considered to be the most valid 
description of the interrelationships between intolerance, 
maladjustment and education status, in the light of our 
data, is model C. This model involves three causal 
relationships, as follows:
According to model C, each of the three relationships 
should remain when the third variable is controlled, and 
this effect is, in fact, observed. In other words, model 
C is consistent with our data. The only other possibility 
is that biopsychic maladjustment, as well as high education 
status, also leads to intolerance of high density. However, 
in view of the good evidence that intolerance is a dis­
positional trait (see pages 267-276) the above model is 
considered the most likely.
To summarise, it is clear from our data that intoler­
ance of high density is not merely a sign of biopsychic 
maladjustment, that is, that there is something more to 
intolerance than simply being 'disturbed'; and we consider 
the data to be best interpreted as indicating that intolerance
C.
high education } maladjustment
intolerance
10
of high density is a personal characteristic which, 
under conditions of high physical density, predisposes 
the individual to a state of biopsychic disorder. The 
possibility that maladjustment might also contribute, 
along with the experience of certain socio-cultural 
factors, to intolerance cannot be ruled out by data 
from a cross-cultural study such as the Biosocial Survey. 
A longitudinal study would be required in order to 
investigate more fully the causal direction of this 
relationship.
TABLES
Note: The statistical significance of differences
between proportions is indicated as follows:
J or *
j o r  * *
j or ***
0.05 level of significance
0.01
0.001 "
Table A
Construction of the density tolerance index*
Item (2)
'If there are too many people in your surroundings, 
what kind of feeling do you have?'
X  L c  ill \  X  /  f
'If you are surrounded 
by a lot of people 
most of the time, do 
you find it enjoyable?'
Don't
mind
Don' t 
like it 
much, 
but it' s 
alright
Feel
rather
uneasy
Feel
bothered
Feel
extremely 
upset
(md) N
very enjoyable 259 60 58 54 15 457
quite enjoyable 687 273 195 154 61 1392
medium 263 149 83 78 25 618
not quite enjoyable 305 277 253 215 66 1130
not enjoyable at all 49 32 33 75 48 243
(missing data) 85
N 1621 796 626 582 218 82 3925
*The table in Appendix III, page 349, shows the method of combination 
of scores.
Figure A:
tolerance of 
high density
T
1
intolerance of 
high density
a rough indication of the overlap, in terras of 
density tolerance, of the two component items 
of the index
I tern (1) I tern (2)
-i- very enjoyable
--quite enjoyable
medium
--not quite enjoyable -- don't like it much
not enjoyable at all -- feel rather uneasy
don't mind
-- feel bothered
-1- feel extremely upset
I
Tables B(i) and B(ii)
Density tolerance and the component items of the Langner and
Bradburn scales
B(i) The Langner scale:
Tolerance of density
Langner items:
'Do the following 
situations apply to 
you?'
Per cent with pathognomonic response on 
Langner items
very moderately intolerant Total
tolerant tolerant
1. Feel weak all over 
* most of the time?
male 16. 7 16.3 17.7
female 32.5 28.2 38.4
\
2. During some periods 
(days, weeks, months) 
you couldn't take care 
of things because you 
couldn't 'get going'? f "■ i
male 40.4 41.0 * 48.0
female 50.4
L
51.1 * * 58.1
j
3. In general, would you
say that most of the 
time you are in high 
(very good) spirits, 
good spirits, low spirits 
or very low spirits?
male 15.0 11.1 * 15.7
female 14.3 16.4 *** 24.6*
*1. Every so often you
suddenly feel hot all
over (attention: this 
does not include situa-
tions in anger or in 
temper)?
male 4.4 4.1 4.9
female 8.4 6.7 10. 3
5. Have you ever been
bothered by your heart 
beating hard?
male 0.2 0.9 0.8
female 2.8
i
2.2 3.3
\
6. Would you say your
appetite is poor, fair, 
good or too good?
male 6.4 6.1 7.3
female 8.2
1----
8.6 ** 13.7
i
16.7
32.4
43.0
52.9
13.6
18.5
4.5
8.2
0.7
2.7
6.4
10.1
B(i) Langner scale Cont'd
very moderately intolerant
_ , . , tolerant tolerant7. Do you have periods -------------------------------
of such great restless­
ness that you cannot calm 
yourself down (feel uneasy
whenever you sit or stand)?t - - - - - - - - # - # - - - - - - - - - - 1
male 17.6 21.8 - f r * * 32.7
female 24.7 28.1 # * 35.5
1 - - - - - - - - - - - - - - - - - - - - * * — _ _ _ _ _ 1
8. Are you the worrying
type? I- - - 1
male 10.3 10.4 * 15.2
female 20.4 
1_ _ _ _ _ _ _ _ _ _ _ _
20.3 * * 26.6
_ _ _ _ _ _ 1
9. Have you ever been
bothered by shortness
of breath when you are
not exercising or work-
ing hard?
male 0.7 1.4 1.8
female 1.7 1.4 2.3
10. Have you ever been
bothered by nervousness
(e.g. irritable, rest-
less, absent-minded,
tense)? 1 - - - - - - - - - - - - # — - - - - - - 1male 0.5 1.8 2. 8
female 2.2 2.7 * * * 6.7
- - - - - - - - - * * — _ _ _ _ _ _ _ 1
11. Have you ever had any
fainting spells (lost
consciousness)?
male 0.7 0.6 0.8
female 2.4 2.3 3.8
12. Do you have any trouble
in staying asleep or
getting to sleep? 1 - - - - - - - - - - - «— - - - - - - - 1» male 5.1 5.8 * * 9.8
female 7.6 7.0 * * * 12.3
I- - - - - - - - - - - - - - - - - - - - - # — - - - - - - - 1
13. Do you have acid (sour)
stomach several times a
week?
male 12.7 12.1 15.0
female 13.4 13.9 * * * 20.8
1 - - - - - - - - - - - - - - - - - -— _ _ _ _ _ _ _ i
14. Is your memory all
right (good)?
male 21.3 18.6 19.9
female 35.3 31.9 * * 38.7
15. Have you ever been 
bothered by 'cold 
sweats'?
male 0.2 0.1 0.6
Total
24.2
29.2
12.0
22.0
1.3
1.7
1.8
3.8
0.7
2.8
6.9
8.8
13.1
15.9
19.5
34.8
0.3
B(i) Langner scale Cont'd
very moderately intolerant 
tolerant tolerant
Total
16. Do your hands ever 
tremble enough to 
bother you?
male 0.2 0.7 0. 8 0.6
female 1.1 0.6 ** 2.4 1.3
17. Does there seem to be 
a fullness (clogging) 
in yogr head most or 
much of the time?
male 15.0 12.9 15.6 14.3
• female 15.1
13.3 ** 18.7 15.6
18. Do you have any personal 
worries that get you
down physically?
male 9. 3 8.7 * 13.0 10.1
female 13.61 12.3 *** 24.9___\ 16.4---- ----
19. Do you feel somewhat 
lonely even among friends 
(apart, isolated, alone)? (
male 4.4 5.7 ** 10.2 6.6
female 3.51 * 6.3 8.3___1 6.3
20. Would you say that 
nothing ever turns out 
for you the way you want 
it to?
9F
i “1
male 19.9 23.4 28.3 24.0
female 18.81 20.1 *** 30.0t 23.1
21. Are you ever troubled 
with headaches?
male 1.0 l.i 2.0 1.3
• female 5.4 * 3.0 *** 7.7 5.2
22. Do you sometimes wonder
«•* if anything is worthwhile 
any more? ( l
male 10.8 13.8 17.7 14.1
female 14.1
i
12.3 *** 20.9| 15.4" ##
N 946 1663 1167 3766
Missing data = 149
Total N = 3925
Tables B (i) and B(ll) Cont'd
B(ii) The Bradburn scale:
Tolerance of density
Bradburn items: Per cent 'yes' on Bradburn items
'In the past week did you very moderately intolerant 
feel:- ’ tolerant tolerant
Total
1. On top of the world?
male 85.8 86.0 82.9 85.0
female 83.8 82. 3 * * * 75.6 80.1
V2. Very lonely & remote
from other people? 1 - - - # — - - - 1male 9.3 11.1 * * 16.5 12.2
female 9.9 11.8 * * * 18.1 13.3
1_ _ — - - - _ _ _ 1
3. Particularly excited
or interested in
something?
• male 53.7 50.5 52.4 51.5
female 42.9 * 36.7 37.6 38.2
4. Depressed or very
unhappy? 1 - - - 1male 27.2 29.4 33.5 30.2
female 29.0 28.1 32.6 30.2
5. Pleased about having
accomplished something?
male 59. 8 57.7 62.2 59.3
female 54.3 # 48.2 51.0 50.5
<
6. Bored? — — - - - 1
male 36.8 * 43.0 * 50.4 43.6
* female 42.9 43.4 47.0 45.0
7. Pleased because
someone complimented
you on something you
had done?
male 41.7 40.4 43.7 41.4
female 40.0 40.1 39.6 39.3
8. So restless that you
couldn't sit long in
a chair? r - - - x — (male 10.0 12.6 * 17.3 13.6
female 16.0 14.0 *** 24.4 17.9
B (ii) Bradburn scale Cont1d
very moderately intolerant Total
tolerant tolerant
9. Angry and upset because 
someone criticized you?
male
female
14.7
11.3
\
18.0
12.8 #**
19.1
19.7
i
17.4
14.4
10. That things were going 
your way?
male
female
72.8
75.3l
70.8
76.2 ***
66.9
67.2J
69. 7 
72.8
f
N
V
946 1663 1167 3766
Missing data = 149
Total N = 3925
Table C
Density tolerance and the Langner scale 
omitting the ' loneliness item
Per cent scoring 4 + ('disturbed') on 
the modified Langner scale
Tolerahce of
density Male Female N
very tolerant
moderately 
tolerant
intolerant 
Total %
N 1675 2250 3766
Missing data = 149
Total N = 3925
21.3 -T
21.6
***
30.9 -J
31.4-1
32.6
*
#*
45.7 -J
946
1663
1167
24.3 36.2
Table D
Density tolerance and the Bradburn negative affect 
scale omitting the 'loneliness' items
Per cent scoring 3 + ('high') on the 
modified Bradburn negative affect scale
Tolerance of 
density Male Female N
very tolerant 10.3 - 11.0 - 946
moderately
tolerant 12.9 *11.2 J** 1663*
*
intolerant 15.6 -1 20.5 J 1167
Total % 13.2 14.2
N 1675 2250 3766
Missing data = 149
Total N = 3925
Table E
Tolerance of density and maladjustment, 
controlling for education status
Tolerance of density - Per cent 'disturbed'
Education
status
very
tolerant
moderately intolerant
tolerant
N
Male
Low (negligible
and
primary) 24.9
1__________________
21.5 *** 33.5
i
857
High (secondary
and
tertiary) 17.8 23.4 * 30.4 752
i---------------------------- -------------------------*-- i
Total % 22. 3 22.2 31.7
N 402 699 508 1609
Missing data = 66
N = 1675
Female
Low 33.1 33. 3 * * *  48.5 1567
1
------------------*4-------------- J
High 22.7 34.0 40.7 537
I
------------------------- x----------
]
Total % 31.4 33.5 46.2
N 520 938 646 2104
Missing data = 146
N = 2250
Total N 1925.
Table F
Density tolerance and education status, 
controlling for maladjustment
Education status : per cent 'intolerant'
Maladj ustment 
(Langner scale) Low High Total % N
Male
' non-disturbed' 
(0-3) 21. 8 * * * 37.0 28.9 1202
'disturbed'
(4 + ) 32.1 * * * 48.2 39.6 407
N 857 752 1609
Missing data = 66
N =1675
Female N
'non-disturbed' 22.0 * * * 38.4 26.3 1331
' disturbed' 34.9 *** 49.0 38.3 773
N 1567 537 2104
N = 2250
Total N = 3925
Table G
Table to show the direction of relationship of 
various factors with density intolerance and 
with biopsychic maladjustment (Langner scale)
Other variables intolerance of maladjustment
high density
sex 0 m > f
age — non-linear
economic status + —
education status + —
Bradburn's affect 
positive scale - 0
Place of spending 
childhood Hong Kong > 0
Kwangtung
ERRATA
Page 197 (par.2) The sentence beginning: "Among the males
Should read: "Among the males, the 
highest scores occur in the twenties age- 
group. Among females, the fifties age- 
group appears to be the most maladjusted, 
and the thirties age-group appears to be 
I the least maladjusted. Females score
higher than males at all ages, but the
y
greatest difference is found in the 
forties age-group."
Page 213 (par.3) The sentence beginning: "Females have
lower scores than males...". Should read: 
"Females have lower scores than males on 
the affect balance scale, and this is due 
mainly to their higher scores on negative 
affect."
Page 229
r
Page 273
Footnote: "... see Tables 17(a) and 17(b)."
Table 34 : the final age-group category 
should be : 50^  to 59 years.
Page 276 (par.3) In the sentence beginning :"People of both
sexes 'older' should read 'younger'.
Page 279 (par.l) In the sentence beginning: 'This finding sug­
gests that 'low' should read 'high'.
Page 344 The 'social status' index categories are:
N
' low' 2166
'medium' 890
'high' 640
Missing data = 229
Total N = 3925
